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No. 74-1687 


HOOKER CHEMICALS AND PLASTICS 
CORPORATION, STAUFFER CHEMICAL 
COMPANY, AND MONSANTO COMPANY, 


Petitioner, 


RUSSELL E. TRAIN, 


Respondent. 


On Petition For Review Of Action Of The 
Administrator Of The Environmental Protection Agency 


Of Counsel: 

CLEARY, GOTTLIEB, STEEN & HAMILTON 
1250 Connecticut Avenue, NW 
Washington, DC 20036 
December 20 t 1974 


ROBERT C. BARNARD 
DOUGLAS E. KLIEVER 
HENRY J. PLOG, JR. 

1250 Connecticut Avenue, LW 
Washington, DC 20036 

ATTORNEYS FOR PETITIONERS 





PAGINATION AS IN ORIGINAL COPY 




GENERAL 


1. DO YOU FORESEE ANY CHANGES IN YOUR WASTE LOAD IN THE NEXT FEW 
YEARS (RAW. MATERIAL OR PROCESS CHANGES, PRODUCT PURITY, ETC.) ? . 


/ 



2. CAN THE PRESENT MANUFACTURING PROCESS BE MODIFIED OR CHANGED TO 
SIGNIFICANTLY REDUCE EFFLUENT WASTE LOADS? 



3. DO "GOOD HOUSEKEEPING" PRACTICES .iAVE A MAJOR BEARING ON YOUR 
EFFLUENT COMPOSITIONS OR ARE THEY COMPOSITIONS DETERMINED ENTIRELY 
BY BY-PRODUCTS OF THE PROCESS OR QUALITY OF RAW MATERIALS USED ? 

•; yIS -5 







4. DOES THIS PLANT'HAVE ANY UNIQUE WASTE SITUATIONS AS COMPARED TO OTHER 
PLANTS PRODUCING THE SAME CHEMICALS (RAW MATERIAL SUPPLY, PROCESS, 
GEOGRAPHICAL LOCATION, OTHER) ? _ 

M */? Lis:fi\\ J ft Ul & 

fl '?£a//T rcituTte&cr'Pt'. \ . , ‘ ‘ 


5. ARE THE TREATMENT PROCESSES NOW USED- 
‘ . o ' SENSITIVE TO SHO.CK LOADS? 


' b*. SHUTDOWN AND STARTUP ? 


: c. MAINTENANCE REQUIREMENTS ? 


6. IS TECHNOLOGY AVAILABLE FOR ELIMINATION OF YOUR PLANT WASTE 
PROBLEMS ? . 





w 







10. IS ADDITIONAL RECYCLING OF EFFLUENT STREAMS PRACTICABLE ? 


I . 


11 ’ RE 5 OVERYAND S6LID WASTE ISOLATION TECHNIQUES PRACTICABLE 

AND IF SO, WHERE ? ' 


/ 


• - • • • * 


,2 - wu. ™ E installation of projected waste control facilities cause 

. AIR, NOISE, THERMAL OR OTHER POLLUTION EFFECTS? 


!>'-■£» - - .. . > . . 
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tHoofcer Industrial chemicals 


DIVISION 


COLUMBIA. TENNESSEE 38401. PHONE (818) 3 88-87 52 


April 24, 1973 


Mr. Leon Parker 

General Technologies Corporation 
6621 Electronic Drive 
Springfield, Virginia 

Dear Mr. Parker: * 

The following costs pertain to water treatment and handling 
in Hooker's Columbia phosphorus plant. 

Capital costs ~ 689,000. This cost is for installations 
made from 1952 through 1972. 

Operating costs — 170,000 per year. This is based on 
current operation. 

' I hope this information will be of use. 

Very truly yours, 

HOOKER CHEMICAL CORPORATION 

T. T. Garrett 
Plant Engineer 

TTG/pr 
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* GENERAL TECHNOLOGIES CORPORATION 
INTER-OFFICE MEMORANDUM 


To : 
From : 
Subject: 


303 Distribution 


E. F. Abrams 



Dote: April 23, 1973 

303-95 


Trip Report to Hooker Chsnical Company's Phosphorus Chemical 
Plant in Colur±aos, Mississippi, an April 19, 1973 . 

* 

I talked with the following people: 

Irving Power, Plant Manager, Oolunbus; 

Ray Onosby, Plant Engineer, Colunbus; 

Tyson Whittaker, Process Engineer, Colunbus; and 
J. B. Hufford, Production Superintendent, Oolunbus. 


After speaking with Ed Smith and Ed Rissmann before this trip I , 
‘ yras fully expecting to find at this plant the manufacture of four different 
phosphorous chemicals: P 2 O 5 , PCI 3 , POCI 3 and P 2 S 5 . However, when I arrived at 
the plant I found out that they make only one of these chemicals P 2 S 5 , and their 
main product at the plant is sodium chlorate. I felt this slightly unusual, as 
a couple of days before I had spoken with Ed Smith who was up at Niagara, and 
Ed about the possibility of visiting their Niagara plant since they also 
make phosphorous chemicals. His answer was why visit the Niagara plant when 
thqr make the same chemicals at Colunbus, and Columbus would be an easier plant 
to sample. This was brought to the attention of Irv. Power, who indicated that 
Ed Smith knows better but probably wasn't thinking at the time. Apparently 
Sargent will have to visit the Niagara plant after he ocmes on board for the 
rest of the phosphorous chemicals. _ ... . ^ 

The waste products in this plant are phosphorous mid coming from 
/ the reactor seals, amounting to about a tenth of a pound per ton of product. 
V^This mud is collected arri land-filled. Another waste is continuous boiler blew- 
dcwrrend.wastes frem the water treatment of their well water before going in to- 
the boiler.-- 


Future wastes will emanate from a recently installed scrubber on 
their casting operation to reduce the P^ 0 5 formed during the casting operation, 
when the P 2 S 5 burns at the surface while they're casting. The scrubber presently 
is using only water, which is not doing the jcb of absorbing the P 2 O 5 ; They 
are considering using either a dilute solution of phosphoric acid to absorb 
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303 Distribution — 4/23/73 


it, ar possibly a caustic soda or line water treatment in the scrubber. 
Presently there are no treatment facilities for the water-borne effluent, 
an 3 all of the water that goes through the plant is discharged directly 
into the Tam Bigby River. After examining the process and plant, and 
water system, I was able to find a man hole where sanples could be taken 
which emanate only fron the P 2 S 5 area of the plant. I informed the 
people there that we would possibly like to sanple the plant with the 
crew presently in Texas. .This would make the sampling visit about the 
30th of April. It will be necessary to contact Mr. Power, the Plant 
Manager several days in advance, to make sure that the plant is in normal 
operating condition when the sampling crew gets there. 
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WATER INPUTS TO PLANT 


TYPE 

RIVER 

LAKE 

MUNICIPAL 

WELL 

OTHER 

WATER USAGE 
TYPE 

COOLING 

PROCESS 


COMMENTS ON 

QUANTITY, GPD SOLIDS, MINERALS, TREATMENTS, ETC. 


•*K 

%pCO hi Ah /WjtKC // 4 a . 


.bnl&L tfu) a* ‘-fcisv'&fl 




% 

RECYCLED 

ffj 


OTHER 

OTH ER cf~ 


7 ^>o 


COMMENTS 

^ 'fUi-koJc jju* & <rv^/ aJrrd"~ 

g- fJMl_ 
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PRESENT TREATMENT INFORMATION 

WHEN CAPITAL OPERATING 

METHOD INSTALLED COSTS COSTS 



STREAMS 

TREATED 


PERFORMANCE OF TREATMENT METHODS 

QUALITATIVE 

METHOD RATING 



WASTE REDUCTION* 
ACCOMPLISHED 



4 

i 


*% REDUCTION IN WASTE LOAD AS MEASURED BY SUCH QUANTITIES AS TOTAL 
SUSPENDED OR DISSOLVED SOLIDS, CHLORIDES, SULFATES, pH, BOD, ORGANICS, 

ETC. * 
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GENERAL TECHNOLOGIES CORPORATION 
INTER-OFFICE MEMORANDUM 


From 


Subject: 


303 Distribution 
D. H. Sargent ' 


Date: 23 May 73 
Re: 303-120 


Plant Visit - PCI 3 , POCI 3 
FMC # Nitro, W. Va. 5/21/73 


The manufacture of PCI 3 is essentially by the standard process, except that the 
'? co , nduc . ted s ® m '“Continuously instead of batch-wise. The manufacture of 
POCI 3 is by the air-oxidation of PCI 3 instead of the Standard process which utilizes 

P 2 °SJ n d Cl 2 to oxidize PCI 3 . At FMC, the product POCI 3 is filtered, with landfilling 
of used cartridge filter elements (after washing). y 

As in the Standard process (see 303-119), the sources of aqueous wastes include: 

(1) Phossy water from transfer of liquid phosphorus. 

( 2 ) Water scrubbers on continuous process vent lines. 

® tankT SCrubberS f ° r fcmeS from P roduct transferring operations and product holding 

cleanouf of res ' dues in semi-batch reaction vessels and still pots. 

(o) Wasning of returned shipping containers prior to reuse. 

(6) Washing of used filter elements. 

Several important steps have been incorporated in the FMC operation: 

(1) When liquid phosphorus is transferred from a rail car to the plaint's storage tank the 
phossy water displaced from the storage tank is pumped back into the emptying"rail 
car. This phossy water is shipped back to the phosphorus-producing facility (for 
treatment and/or reuse) instead of being wasted at the PCU plant. The only phossy 

water wastes are minor due to surges or to anomalies in the storage tank water level 
control system. 

( 2 ) Although returned product tank cars are water-washed at FMC, the returnable drums 
are cleaned by an off-site subcontractor, thereby reducing this plant's waste load.’ 
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Re: 303-120, page 2. 


(3) The product storage tanks are diked to contain any spillage or leaks from mechanical 
pump seals. 

(4) The cooling water is recirculated through a cooling tower; only the blow down is 

discharged (into the Kanawha River). 

(5) The arsenic-enrichened residue from the PClg distillation is periodically cleaned out 
without release of arsenic. First, the residue is treated with trichloroethylene, in 
which PCI 3 is miscible but AsCU is not. The trichloroethylene is then water-washed 
to remove the arsenic-free PCI 3 and the trichloroethylene is reused. The AsCI 3 “ 
rich fraction is then segregated and stored in drums; a means for final disposal is now 
under investigation. 

At the present time, the aqueous wastes, containing phosphoric acid, phosphorus 
acid and hydrochloric acid are discharged to the river. FMC is committed to the State, 
however, to install a lime-neutralization unit this year for the entire acidic wastes of the 
' Nitro Plant (of which PCI 3 and POCI 3 wastes are a very small part). No provisions will be 
•included for removal of suspended solids or of soluble phosphates or chlorides. 







FMC CORPORATION 

ORGANIC CHEMICALS DIVISION 

BOX 647. NITRO, WEST VIRGINIA 88143 • TELEPHONE: (3C4) 751 3381 

June 13, 1973 


Dr. Leon Parker 

General Technologies, Incorporated 
6621 Electronic Drive 
Springfield, Virginia 22151 

Dear Dr. Parker: 

On May 30, and 31, 1973, two representatives of General 
Technologies (Frank Bialas and Mike Calhoon) were at this 
plant to sample and analyze the normal effluents from the 
PCI3/POCI3 plant. I am sending to you, under separate 
cover, a sample of wash water from our tank car cleanouts 
which was not available when your analysts arrived at 
the plant. 

The tank car cleanouts generate 4,000/8,000 gallon (6,000 
gallon average) of wash water every three weeks. 

When your analysis of the sample is complete, please send 
a copy of your results to my attention. If you have any 
questions concerning the sample, please do not hesitate 
to contact me. 


Very truly yours, 


FMC CORPORATION 
Industrial Chemical Division 





R. V. Morrison 
Process Engineer 


> 


RVMorrison/e t 
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INFORMATION REQUIRED OF SPECIFIED INDUSTRIES 

Ditcharpo 


OlKh.'go Serial No. 
001 


X. m. v\\ 
XX Vv 

X«, Xft. ‘X 

NJc K v,\-7 . “ 

PARAMETER NV> 

AND CODE 1 )*> \: 

XXX 

\ V*\ W/i 

VxxX 

°'U X 

>12) \ (3) \ 

VXX; 

?'h?o\ 
\ X 
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(4) X 

. /x Ox 
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X \X 

(5>\ CCjX^ (7) N, 

vXx 

XvX 

xx 
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XX X 

X 

(101 X, 

S (ii» Ss 

■AUAtlUK-V (as Ca CO,) 

M> dit y 

00435 
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1,55 6 

* 

58,038 

■ 
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3 
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it 

it 
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00340 
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• . * 
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* 
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00500 
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mm 
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-* 
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50633,337 
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II 
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TOTAL DISSOLVED 
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* 

42.i‘24 

* 

3 826 
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„ 
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ABS 

TOTAL SUSPENDED 
SOLIDS 

00530 

. 39 
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* 
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•i 

p ,246 
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* 
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j 

FWPCA 

PP.145 

-159 
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NITRATE (a»N) 
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ANALYSIS FORM 


Plant _ = C\ 2 Q_C__ 
-pcctio n 

Product fY \ _ • 


Date 5~ J3oi 


Identifying No. 


''Sample Site-fi Genooct: 'CV'cv-A 


Number of 
Measurements 


individual Measurements 
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general technologies corporation 

INTER-OFFICE MEMORANDUM 


3Q3 Distribution 


D. H. Sargent 


Phosphates 

■ Davenport, Iowa, 5/30/73 


rianr visit — Calcium 
Occidental Chemical 


This plant manufactures calcium phosp 
food-grede product reported previously (303 
.eutralizing phosphoric acid with lime and t 
grade production is different in a number of 

(1) Lower-quality wet-process phosphoric 
as opposed to food-grede furnace acid 
nation of much of the wet-process acic 
waste heavy in fluorides. 

(2) A minimum of process w 
of monocalcium phosphe 
grade DCP manufacture 
geneity. Hence, there 
is in the- food-grade- p 

3) Because there is only ( 
the scrubber water effj 
may be directly returned to th 
phosphate plants. 


/cter is used, since the market is tolerant to significc 
=te (MCP) in the dicalcium phosphate (DCP) product 
excess process water is necessary to ensure reactioi 
is no raw waste load from a dewatering unit operate 
ro cess. ^ 


cn , 7 uavenporr plant, three separa te water e 

^oan. >rom any. The acid dafloorina«S^EE^i^ 
s are settled by ponding, and the pond effluent is reused as sc 
ster for collection of air-borne solids from the reactor and dr> 

‘ reacfor os Process water. Cooling water i« 

' wnn the b owdown used as makeup in the solids scrubbing s 
ooffensd well wafer is used for mnl i nn __ 


The only wastes from thi 
and some runoff v/hen rain was 


effluent from regeneration of th 
exterior plant surfaces. 


/ 







Monsanto 


'TZF * — 

P/fcz s "A 7^ 
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Monsanto Company 
5045 W. Jefferson Avenue 
Trenton, Michigan 48183 
Phona. (313) 676-4400 


April 23, 1973 


Mr. Lee C. McCandless, Onager 
Special Coatings Department 
General Technologies Corporation 
66 21 Electronic Drive 
Springfield, VA 22151 

Dear Mr. McCandless: 

During your visit to Monsanto’s Trenton, Michigan Plant, April 5, 1973, 

I gave you a comprehensive hook of data which included: 

1 . History of the Trenton Plant, including product information. 

2. A location map, including cross section of the two outfalls. 

3. A block diagram depicting river water distribution. The 
river water is used as once through cooling water. City 
water and steam distribution is essentially the same. 

1*. A block diagram of our lime/phosphate precipitation process. 

5. All non-confidentiul data supplied the Corp of Engineers 
for discharge permits, both outfalls, i.e., Parts A and B. 

6. The complete field and laboratory report by EPA, Region V, 
Michigan District Office, torch, 1972, (733), covering a 
2b hour sampling of both outfalls. 

In addition, we toured the Llme/Fhosphate Precipitation Plant and looked 
at sampling points your field crew could use. 

You asked for additional data as follows: 

Attachment A - A water balance across the entire plant. 

Attachment B - Sampling points and average flow while operating. 
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Attachment C - The amount of process water and percent vhich is 
recycled. 

Attachment D - The raw waste load to the Lirae/Phosphate Precipitation 
Plant including pUbsphate, sodium, suspended solids, 
and dissolved solids. 

Attachment E - Tons of filter cake/day hauled from the lime/phosphate 
precipitation process to land fill. 

Attachment F - A block flow diagram of the (STP) sodium tripolyphosphate 
process. 

Attachment G - Pounds phosphate lost to the Detroit River per ton of 
phosphorus utilised. 

Attachment H - The Treatment Plant operating and capital costs, 

including components of the abatement program such as 
sewer separations. 

If I can be of further service, please advise. 



attach. 

idb 
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PLANT WASTE ANALYSIS 


COMPANY FKC Corporation 
PLANT LOCATION Lawrence, Kansas 
PRODUCT(S) Sodium Phosphates, Phosphoric Acid 
IS THIS A STANDARD PROCESS FACILITY? 

PROCESS FLOW DIAGRAM (SCHEMATIC) 

(Please include location of waste streams) 


PLANT AG E 22 yrs 
TO NS/DA Y ~ 200 as P 4 
DAT E March 27 , 1973 
YES X NO 


KagC 03 



—-—— Process streams 

-. Water 

- Area drainage 

***^ ***>.*•* Want? stream 


COHFliiHlTiAL PENDING 


-1 , vti *'' 


Confidential Information - Trade Secrets 

















(2 on 4) 



RAW MATERIALS FOR PRODUCT 
MATERIALS 

1 . Elemental phosphorus 

Soda ash 
3* Caustic soda 

4. 

5. 


ORIGIN AND PURiTY COMMENTS 
Idaho ore AS 2 O 3 - ~ 200 ppm 

Wyoming trona 
Wichita, Ks 


STANDARD RAW WASTE LOADS 


PROCESS 

WASTE P R ODUCTS SOURCE 

1 . 

2 . 

3. 

4. 

5. 

6 . 


LBS/TON OP PRODUCTS 
OPERATION STARTUP SHUTDOWN 
AVE. RANGE AVE. RANGE AVE7 _ RANGE 


COMMENTS 


Waste products as such are not generated by our processes. The presence of 
objectionable constituents in our effluent is due entirely to water softening 
process and contamination due bo spillage. 
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Property of FMC Corporation 
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GENERAL TECHNOLOGIES CORPORATION 
IN TER- OF FIC E ME MGR AN D UM 


Ter : 

303 Distribution 

.. e 

From : . 

D. H. Sargent 

Subject: 

4 

Plant Visit - Calcium Phosphates 

Monsanto, Carondeiet (St. Louis), 


Date: 23 May 73 
Re: 303-121 


either MCI 1 , 
c'ihydrate; or . , 


'• In the standard process for manufacturing calcium phosphates, food-grade phosphoric 
acicl.is neutralised with lima slurry in batch tcn!<s. The amount of process water used, the 
jimo-rto-phc-p!ioiIc acid ratio, and the degree of solid product drying are tailored to make 

monacalcium phosphate (anhydrous or monohydrate); DCP, dicalcium phosphate 
rah.-um phosphate. Process water is introduced both in the lime 
slurrying operation and into ihe neutralizer ion recc*ion ranks. fne resuhing Ai^-P slurry is 
^ray-dried, the DC.P slurry is first centrifuged and then kiln-dried, and the TCP slurry is 
chum-dried (stocm-heated diums). 

The rciw emueous wastes ft'orri the plont are from tv/o sources: tne centre*e from tne 
DCP separation and the effluent from wet scrubbers (for the MCP spray dryer vent end for 
the D.CP kiln vent). Both of these sources contain significant quantities of suspended, 
finely divided calcium phosphate solids. The scrubber water is partially recycled to reduce 

the hydraulic waste quantity. T 

* ► ' , 

The combined contiote and scrubber effluent is treated with lime to maximize precipi¬ 
tation of any residual phosphate ion, and thengravity-thickened. The thickener overflow, 

' containing lime and some calcium phosphate suspended solids and having a very high pH, is 
the plant effluent. The thickener underflow is recycled back to the process after a proprietc 
unit operation. 

The thickener overflow, however, is not discharged directly to a receiving stream but 
Is sent via the sanitary sewer to the St. Louis Metropolitan Sewer District Treatment Plant. 
Monsanto must control pH to ci maximum of 10.5, and pays a user charge based not only on 
hydraulic load but upon suspended solids. This SS surcharge is $27 per ton over and above 
350 ppm. 


$ 
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Monsanto Is In th« 
change Is being econom 
will have me side virtue 


One fundamental constraint exists In Improving the perFo 
thickener. Polymeric flocculents could significantly reduce rl. 
effluent, but they cannot be used hero since the product is cli 
would contaminate recycle stream' 


Cooling water for the exothermic reactions is complete!) 
wafer, and is separately discharged (without recycle) info the 
Combined with this ceding wafer discharge is storm wafer; Shi 
contaminated discharge since all exterior surfaces of the plant 
and/or calcium phosphate dusts. 
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MONSANTO I INDUST RIAL CHEMICALS COMPAN Y 


CAE PEPS LET PLANT 
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TECHNOLOGIES CORP . 
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C. E. Powell 
May 14, 1973 
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GENERAL TECHNOLOGIES CORPORATION 
INTER-CFF1CE ME MORAN DUM 


To 

From : 
Subject: 


303 Distribution 
L. C. HcCmdleSS 

Plant Visit - Monsanto Co, Seda Springs, Idaho 
Elesiental Phosphoric Plant 


Date: April 16, 1973 
IRe: 303-74 

303-123 


This plant is la 
phosphate ora clcr-s b 

Tns j hcsphorus 1 
in a roduliz-a* ard ft 
phosphoric is prcduo: 


.rated in a wry arid climate with a supply of high grade 
^ The era is not. washed to rerrove urpuricics. 

.. produced by reacting blends of oro, sand and liras tone 
nn the eddies are fad to electrolytic furnaces. Ferro- 
r .:i as a by-product from die furnace. 


Wash:s from the process include: . 
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METHOD 


1 . Settling Pond 


2 . 


3. 


WINN ' 
INSTA LLED 

1952 


CAPITAL 

COSTS 


•’OPERATING 

COSTS 


STREAM 

TREATED 


Cost of thin present installation is not 
significant. The circular pond is aoproxicatel; 
200 fact in diameter and 20 feet deep. Renovin; 
settled solids, the majority of which is fron 
ground surface runoff, is dona at 3 or 4 year 
intervals if -necessary. 


PERFORMANCE OF TREATMENT METHODS 


METHOD 


1 . Settli 


ins 


QUALITATIVE 

RATING 

Very Good 


WASTE REDUCTION* 
ACCOMPLISHED 

93 97 


3. 


S REDUCTION !N WASTE LOAD AS MEASURED BY SUCH QUANTITIES AS TOTAL ^ 
U5PENDED Of: DISSOLVED SOLIDS, CHLORIDES, SULFATES, oH, COD, ORGANICS, 

ETC. 


. - - * r • , \ 

. ..... - - . t *; / *• ^ • ■ _ _ 

"•r jR -AY ' , 


627 







•' vwsff -tA^-T c ;!; a,vges & your waste load in the npxt 
, s (l . '-'' lEaiAL °’ frocks changes, product purity, ctc.V? 

NONE 


SSSSSS^ f ”»»°» " 


total'watcr ^ ^ devolo P ed *r ,-ectorn photon* 


plcotu for 


^o "Good ficus^c^'Piv^? 11 ai<^^ 

EPITUENT COMROSmopis cs are^^vco ; ^s'^°nc ; on yous ; 

BY BY-PRODUCTS OP THE process 

sstssLs^ssLir ™ sc bo *« ao * h0 „l tfiepl „. 














GEO GiMvFHlCAL LOCATION, OTfl^K) ? ~' r 


Yes. Plant must operate in the winter with ambient temperatures to tO r 
below zero. Recycle and ceding water streams would be expensive. . *cchnolc. 
has not been developed to operate under severe winter conditions. 


5. ARC THE TREATMENT PROCESSES NOV/ USED- 

i 

' a . SENSITIVE TO SHOCK LOADS? 


Not Applicable 


b. SHUTDOWN AND STARTUP ? 


MAINTENANCE REQUIREMENTS ? 


6. IS TECHNOLOGY AVAILABLE FOR ELIMINATION OF YOUR PLANT WAS: a 
PRODLEMS ? 


Questions. 6 through 12.deal with the technology a plnnt might use for. con^rnl 
of waste problems: We feel we are using the best practical methods .or tr... 
so these questions are combined and hopefully answered in the o ^ 

This chart is prepared, to show dirzerent systems, treatment U 
amounts of collected materials and water usage. 












14. IF YOU WERE BUILDING A NEW PLANT COULD V/AS1 
. SIGNIFICANTLY REDUCED OR ELIMINATED ? 


E EFFLUENTS BE 


Not certain in the western climate. 


■15. MAY V/E HAVE PERMISSION TO MAKE SPOT CHECK VERIFICATION MEASURE 
Me NTS ON YOU R WASTE AMD EFFLUENTS ? 


16. IF SO PLEASE GIVE US: 


i 


NAME TO CONTACT 


APPOINTMENT DATE(5) 


P. T.'arner 


SAMPLE LOCATIONS (NEED PLANT LAYOUT WITH ‘MARKED SAMPLIN' 
LOCATIONS) 


5UU • vf. ■ 


viVii* - t '“'" > 


633 





















** • 












V r. vi L t 


[*««« 


Monsanto Company 
Columbia. Tunnossoo 38401 
Phono: (CIS) 303-3431 


ITEM 21 

• . • . - DESCRIBE VASTS TREA TMEI'.T PRACTICES P . 

- . -r" - • 

Water enters, the plant primarily from the Duck River with a small 
amount of n^occss water arriving as ballast in railroad tan.c C;trs. 

The Plant has two completely closed circuits, one for process water 
and one utilizing.a cooling tower for cooling water from the mrnaces 
The process circuit recycles viator from a settling pond to process 

• spray towers to act both as an absorbant for fluorine and as coolant 
for off-gases from the kilns. This pond also receives elcrw-iival 

•phosphorus contaminated water from our Furnace Department, hater 
evaporated in cooling the nodullzing kiln off-pses is in excess oi 
the amount of phosphorus contaminated water, t..us the closed loop 
on contaminated water works well in practice. Jo portion oi either 
of. these cycles is admitted to either Ko. 13 sect..ing basin or u.ig 

Duck - .River. . . 

Three catch sumo systems are located, one in the Furnace Department.- 
and two in the iJodu.lir.ins Department, to catch any leakage or emcr- 
' gency spills from the two circuits. Leakage or cpills colu.scv.ed in 
"these two catch sump systems are pumped automatically to ».-nc c. l04.ee 
loo’s Ho. 3 pond system for disposal. In addition to *.he pnoscr.oruj 
contaminated water catch sumps, there is an emergency catch sump for 
collecting and handling any lime slurry leakage or spills isc.x cncj 
lima slurry system that's used for neutralizing tne iluor-*.’. J at... or ti¬ 
ed by scrubbing kiln off-gases. 

'The Ko* 13 settling basin acts to remove particulate matter from all 
cooling and process water streams entering it. Cooling,atcr from 
the Furnace Department and the Moduli':mg Depart...ciw cine 1 .. ..o. lo 
pond directly while process waters have the following pre-treatment: 

/. * O 

1) "Dust Collector Waters - Water from Furnace and Screening Plant 

Dust Collectors pass through a 24’ hydro separator to remove 
solids before being released to Ho. 13 settling basin. Water 
from the Coke Plant Dust Collector passes through two prelimi¬ 
nary settling basins before being released to the Mo. 13 settling 
basin. 

2) Washer spillage passes through two settling basins before beii.g 
released to the lo. 13 settlihg basin. 

696 
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Moosanto Company 
Colun.Ua, lonr.cisao 33401 
Phone: (015) 338-3431 


ITEM 21 (Conk'd 
Pace #2 


3) Washer process water Is part of a partially closed circuit. 
A portion of the washer process water passes thrower. ITo. 15 
tailings pond before coins released to the Duclc River throw, 
^the llo. 15 tailings pond siphon (outfall C 03 ). 


Another portion passes through Ho, 15 tailings pond, 

8 clear water pond and ITo. 2 tailings pond before be! 
released to Duck River (outfall 002). This v.'ater ent 
2 pond by seepage through a dike between Iio., 2 and Ho 
ponds. 


A'final portion of washer process water enters ITo. 13 
basin after passing through ITo. 15 tailings pond and 
clear v/ater pond. 


The balance of the washer process water is recycled directl 
to the Washer with make-up being taken from*No. 13 settling 
basin. Surplus water from the No. 13 settling basin enters 
the Duck River (outfall 001). 


We have continuous water monitoring stations on the Duck Riv 
above the plant intake, an outfall C01 from No. 13 settling 
basin, and on the Duck River below the plant at Hughes Bridg 
For these points, turbidity, pH, temperature, and dissolved 
oxygon are recorded continuously. Also on these points, 0 
continuous bioassy test using live native fish is maintained 


We also monitor the 002 outlet and the 003 cutlet on a daily 
basis. * 



mmmi pm 
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Monsanto Company 
Columbia, 1 onnosf on 30<01 
Phono: (Giu) 3B9-3-131 


ITEM 23 (cont'e) 


«.*,>« "is tal^nTO pond outfall. Serial 003 

River. • - 


stream Mile 121 , 

Latitude 3b°' 40 90 


Longitude 87 ° 07 * 02" 
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GENERAL TECHNOLOGIES CORPORATION 
INTER-OFFICE MEMORANDUM 


L. C. McCcnd 


Subject: p| cn t Visit 

Monsanto Phc.r hates - 
5045 W. jar Person 


Trenton, Mich. 43183 
- (313) 676-4400 


i/ort Mullins - 
Chuck Malloch 
Ihyan J. Stvcy 


Tech. Services Supr. 

Eng, Supervisor (Treatment Specialist) 


grade or.d mulfiproduct phosphates. A good treatment for 
; a lime precipitation, hydroclaifier, vacuum drying and 


waste treatment for STP manufacture 


Monsanto re comm 


and maintenance, maximize inf 
:r segregation is a must.); 


minimize losses via g 
and minimize wafer ~ 


(b) provide p 


mould be minimized because of solid wastes generated, 
i high effluent. 


ana 












KOEiSAirro 


r;DUS7R!AL CHEMICALS COMPANY 
TSEinOU, MICHIGAN 


SUMM&KY 

GTC FjFIAHPiP 01^ 7.7,Ttr5 STUDY VIST! . . 
April 5> 1973 


L. 


2 . 


3. 


4. 


* ’ -nroduct -oho achate salts plant canr.ot, using 

'I^^Io^STtoUl recycle* 

Of "cur four other OTP TreStcn PjlntT'is^Sh 

detergent grade S« only; tne .cu-th , Hie , ^ potassius. 

food grade ar.d razlti-proauc* {i.c., -oc_ / 

phosphates). _ . 

j ,.o4-p.f> conservation to iuinuai^'S 

All utilize oaxiEri ^“^cV-’atuent svctcme). We are engaged in a 
their f«f“5“ t ( £ e S £p nlAts to approach total recycle. Vie cannot 

'^cl^thS Ability 1 . demonstrated. 

■ '■ , . ... **„ scat practical waste treatment philosophy for STP 

Vie contend that tne rrasu 

'xaanufaeture is to: 

'a Minimize losses ana good housekeeping aM-intenanee practices, 
ISma internal recycle and aar.ar.ua water u.e. 

• f ' „ v .„ ohosehate liaitcd eutrophication is a problem, 

V 1,1 ^”w^e^£al‘rt the public trcatr.ent level, 
provide phospaa~e i J 

c. Only in situations whore unique poll^^{^^ nl TheOsolid*^ stes 
dictate, should lir*e precipi.aoio . - 0 ff‘"and pH considerations 

“* — he ‘ 

board utilization would not oe desi*ao^. 
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The floe is punned to expezimcntal dewatering ponds by means of a low-cfficier.cy 
liquid-vortex type pump resulting in little floe degradation. The ponds allow 
the floe to settle out and the clear supernate overflows into a collection 
trough and monitor station, and is discharged into a phosphate-free cooling 

I ;*> * • 

•vfater sewer before entering a canal which discharges into the Detroit River. 

The ponds are ringed with 6 in. diaa (15.24 cm dian) test wells to monitor any 

& 

possible migration of high pH supeiv.ate. As a pond fills with solids it is 
• • 
removed from service, drained, mined, and the solids hauled to landfill opez'a- 

tions approved by the Michigan Water Resources Commission and the appropriate 

County Kec.lth Department. 


; PROCESS OPERATIONS 

The- effluent treatment plant was operated intermittently for experimental 
purposes over a four (4) month period. Normal feed rate was 150 gpn ( 9.5 l/sec) 
with - 75 (4.7 l/sec) divided between the lime slakcr and the primary reactor, 

with the other 75 gpn (4.7 l/sec) going to the secondary reactor. The phosphate 

concentration of the treatment plant feed was initially 1000 rg/l as P but 

, • * 
gradually increased to 2500 cg/l. The low .phosphate values and the gradual 

increase was due to partial evacuation of the feed por.d during construction 

.of the feed sump, and to stratification of the pl^znu effluent mentioned earlier. 

> 

A mixer has since been installed at the storage'jpond inlet which will help 
stabilize the phosphate concentration in the pond. S7l 

The initial feed concentrations were below design and Ca/? ratios were as high 
as 5/l. Under these conditions the 24 hour settled effluent was crystal clear 
end cortair.cd less than 0.5 mg/1 of total phosphorus. Subsequent operation 
.Ca/P z-atios of 2/l and 3/l I rouv.eea decanted effluents of 5 to 15 m~/l total 














phosphorus. Filtered‘effluents hcveve/werc almost invariable less than 0.5 
Eg/l.indica.ing that cone particulate material would not settle in 24 hours. 

At one time, the plant was operated for two weeks with low-quality quicklime 
uha« resulted an Ca/P ratios less than 2. Under these conditions, the precin- 
ioate aaa r.ot flocculate well, effluents were turbid and total phosphate in 
who supernatant solution on 24-hour settled samples averaged 360 ng/l. Fnos- 
pnate removal averaged 85.5‘i even under these adverse conditions. 

Settling pond effluent volume and phosphate concentration was monitored during 
all operations of the effluent treatment plant. Daily total P loss in the 
effluent averaged 63.3 lb/day (28.7 kg/day) over 60 full days of operation 
that included the operating period using low-quality quicklime. The low value 
was 1.35 lo (0.6 kg) and the high value was 4oO lb (209 kg) during this period. 
The average loss was less than K# of the allowable loss of 652 lb/day (296 
kg/day) and did not exceed the allowable maximum during any 24-hour period. 

The pH of the treated water is normally over 12. This effluent is mixed with 
15,000 gpm (946 l/sec) of P-free cooling water that has sufficient buffering 
capacity to reduce pH of the combined flow'to 9-5. The combined stream flows 
in^o a canal, shared \r±zh the adjacent power plant carrying several million 
gallons per minute for further dilution before discharge into the Detroit River. 


PRESENT ACTIVITIES 


872 


The process is now being modified as shewn in Figure 3. Previously, the troa 
water was pumped to experimental dewatering ponds. However, the ponds failed 

on effluent clarity and drying rate. 


tea 


to meet long- 


CONFIDENTIAL PENDING DETERMINATION 


- 14 - 


term objectives 
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To 

From : 
Subject: 


GENERAL technologies corporation 

INTER-OFFICE MEMORANDUM 


303 Distribution 
R. 6. Shaver 
Trip Report - 2/28/73 



Date: March 1, 1973 
303-41 


Company : 


Monsanto Industrial Chemicals Co. 

800 N. Lindbergh Blvd. 

St. Louis, Mo. 63166 

M. L. Mullins (Mort), Manager, Envir. Protection & Utilities 
Howard C. Stanley, Attorney 

James E. Feltham, Manager, Mfg. Technology, .nosphorus-L.pt. 
Robert B. Hudson, Manager, Mfg. Technology (i nosphates) 

(name unknown), Envirochem 


1 Secrecy Agreement. A secrecy agreement Format was given to me far our 
approval ^ A different one for every chemical product we stu.r/ will b<_ 
necessary. I will contact Stanley, the Attorney, about tins in the next 
few days. This should not hold up plant visits. 

2 Phosch^us. Feltham is the responsible person for this, but use Mullins 
for a T i"contacts. It will take him one month to get his presenuition 
prepared. We should arrange for phosphorus plant visits sometime a,tar 

• April 1» therefore. They strongly urged us to visit both the Col^jia, 

Tenn. and the Soda Springs. Idaho plants. whicnjre ^^^ifr-ren..^ 

2S 

S™e U us to siuS the"Hooper piant"a t Tenn. as a total ruckle 

plant. 


SIP. 


fluent 
ts 


Tho sodium trysolyphosphate plant at Trenton, Kfcli. hasjts effl 
aoinn to a common treatment for all the many pnosphate P<oduuu ~‘ l1 

this div”se facility (it nates all sorts of phosphates). However, 
they urge us to study it as an excellent end treatment Process. 

SulfwHc Mid . They have 4 Plants one a 

pi ants^ancfdo V.ot £ form to now -rce^i^ission—s. 

it probab/y of no use to us for this^ason. 


Cfii.FiwuiiAi fLw,i utimmim 


I 
















r — 


The Envirochem man gave us the following information on suItuiic 

acid: . • . 

• * • • 

(a) All built or under-construction plants meeting the new 
source requirements are now double-catalysis. 

(b) There are several other processes that can also meet 
this requirement: the Puri si eve proces . (molecular 
sieve, no water effluents), AMSOX ammonia scrubbing 

. (possible water effluent and by-product sale),the 

‘ - CALSOX lime scrubbing (throw away lime sulfate and 

. sulfite, the Anaconda smelter at Butte is considering 

i this)., and the Uellman-Lord sulfite solution scrutoer. 

• (c) The wastes from sulfuric acid even on total recycle 
are as follows: 

intermittent discharges of cooling water blow¬ 
down, waste heat boiler blow-down, and pump 
seal leaks and washes. 

(d) In making oleum there is an additional brink scrubber. 

5. Contacts. -All technical contacts should be to Mort Mullins. 
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August 31, 1973 






Subject: Action Memorandum on Proposed Effluent Limitations Guidelines, 

Standards of Performance, Pretreatment Standards for New 

Sources and Information on Alternative Treatment Methods for 

the Phosphorus Derived Chemicals Segment of the Phosphate 

# 

Manufacturing Point Source Category. 


From: 


To: 


Effluent Standards and Water Quality Information Advisory 
Committee 

Or. Robert B. Grieves 
Or. Martha Sager, Chairman 'Z-'S-Z/ 

Acting Administrator, U.S.E.P.A. 


✓ 


The guideline of zero discharge of elemental phosphorus for 
Level I technology from all segments of the industry is BPT and, is 
achieved today by virtually all plants in the industry. 

The guideline of zero discharge of PO^-P, F, and TSS (total 
suspended solids) for the three broad industrial segments is not BPT 
and it should not be the Level I guideline. The recommendation of 
zero discharge is based on two plants: Hooker Chemical and TVA's 
Muscle Shoals Plant. However, General Technologies Corporation did 
not visit TVA's plant, based its decision on two, open literature 
references, and misinterpreted those references: in fact, TVA's 
Muscle Shoals Plant does not achieve zero discharge. To establish 
BPT on the basis of one plant (Hooker) is not reasonable. 


912 . 













ASJV-W. 


Instead of zero discharge, the following range of values is 

v . ' / 

recommended as Level I technology: 

P0 4 -P: 0.2-0.4 lb/ton 
F : 0.2-0.3 lb/ton 
T.S.S: 0.5-1.0 lb/ton 

Within the indicated range, the exact number should be determined from 
industry segmentation, based on the overall industrial category (phos¬ 
phorus production, etc.), geographical location (annual rainfall), and 
product mix (particularly few-product versus many-product plants). For 
each sub-category, BPT is double liming plus vacuum filtration. 

The guidelines for PCI^ and P0C1^ appear to be correct, as 
do the Level II and III guidelines. BPT for T.D.S. (total dissolved 

i 

solids) is not at all clearly established in the memorandum. " 

The basis for the cost estimates presented in the "Proposed 
Effluent Limitations ..." Action Memorandum is Supplement A to the 
Draft Report prepared by General Technologies Corporation, summarized 
in Tables 17 and 18 of the Development Document dated August 23, 1973. 
Supplement A consists of one table for each segment of the industry; 
blanks are filled in on each table - for example, for the "Manufacture 
of Phosphorus" segment of the industry a single number of $500,000 is 
written for piping, pumping, and controls equipment for 100% recycle 
of process wastewater to the head end of the plant - with no further 
breakdown, justification, or defense. On the basis of the cost 

913 


c 









Information presented, it is impossible to judge the merit of that 
figure, or of any other figures presented in Supplement A. All cost 
data in Table V of the Action Memorandum are derived from the non- 
substantiated figures in Supplement A. 
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STATE OF FLORIDA 


VlUa.^! 


L/ 


»t\ rn P. DALJET 
t •tcu»vl OtHI t U"l 


iEPV .i'lTiViEMT OF PCLLUTtOr*". COWiTCCl 

2SC2 EXECUTIVE CENTER CIRCLE. EAST • 
MONTGOMERY bUiLDING, TALLAHASSEE, FLORIDA 32301 
July 31, 1973 


i . 


DAVID M. LEVIN 


Mr. Allen Cywin, Director 

Effluent Guidelines Division 

United.-States Environmental Protection Agency 

Washington, D.C. 204CC 

Dear Mr. Cywin: 

This w:il acknowledge receipt of the draft .industrial effluent 
guic.o^ncs for a number of industries. Of these received, the 

■’i n 2i h0 — not fc ? en corTrcn ted upon because they arc not pro¬ 
ve^ lifted- 0 * 1 ' ° r bCCOUSe ° Ur c>: P-‘ rience with them has been 


a. 

b. 

c. 

d. 

e. 

f. 

g* 

h. 



Leather tanning and finishing. 

Grain mills. 

Soap and detergent manufacturing. 

Won-ferrous metals (aluminum) manufacturing. 
Ferroalloy manufacturing. ' 

ss&,>;> v ,r 

Flat g3ass manufacturing. 

Asbestos manufacturing. 

Inorganic chemicals, alkali and chlorine industries. 


Most oroiiLS l tc P°fts varied considerably with the consultant. 
o£t»-E r f as ?^ ble collection of information on the statu- 

I 1 ' “ f in controlling the subject effluent load. Comments ca 

the leports reviewed by the Department staff follow: 

^ at thn 5 eports prcsent the data in English terms, 
the ?? D V 5 ’ Y lth the accompaning metric tern. Further, 

1,000 lb 3 live weight^' ^ UnitS per unit of prcduc t, such as lbs.ECD S/ 

“Interim G^idelLierLrFPD-S^Le'V 5 ?^ inStanccs and those in the 
the di^lnr«« k.• Z l-PDr.S are not consistent with respect to 

of pollutants nor^all Dt ^ >:anip l °> on< r set of guidelines uses pounds 
• P- gallon of waste, while the other uses pounds of 
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'I R. MlDDLEMAS 
■AXD MCMbCN 


GEORGE RUPPcL 
tOAHD MEMBER 


JAMFS F. REOFORO. JR. 
board member 


w. O. FREDERICK. JR. 
BOARD MEMBER 


TM# I** 1 AA*, .. .1 I 
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Mr. Allen Cywin 
Page 3 

July 31, 1973 


Fertilizer and Phoenhate Manufacturing 

The recommended guidelines are acceptable to the State of 
Florida. The State objectives are to obtain lower levels 
than those recommended. A level of 1.0 mg/1 of ortho phosphate 
was recommended to the industry, but is yet unachieved. How¬ 
ever, it is believed possible to have self-contained systems 
and several processors have achieved this most of the time. 

As to the floride level, the State standard is 10 mg/1 after 
reasonable mixing. Thus, an effluent level of 15 mg/1 would 
appear to be reasonable. 

Nitrogen levels expressed for level I as "N" not NH3(XH3)2K03 
or urea are acceptable. / 

The effluent standards now applicable to municipal wastes dis¬ 
charging to certain waters of the State require Advanced Waste 
Treatment with effluent levels of 3 mg/1 total nigrogcn as N 
and 1 mg/1 phosphorous as P. These have not been considered 
for application to industrial sources, but lower limits than 
those in the report would probably be required. 

One would expect the proposed Level III Guidelines for the 
nitrogen fertilizer industry to be more restrictive than for 
Level II (Page II-3, II-4). 


3. Non-Fertilizer Phosphorous Chemicals' Industry 

The recommendations appear satisfactory and there is nothing 
in the State's experience to suggest other standards. 

4. Meat Packing Industry 

• This report could benefit through careful editing to reduce 
duplication of material. Recommendations for 1977 (Level I) 
appear reasonable. The recommendations for 1983 appear to be 
achievable, but it is believed that the costs to accomplish 
this will be several magnitudes greater. 

It is suggested that consideration be given to positive oressure 
. chlorination of the effluent with at least 30 minutes retention 
..and a chlorine residual of 0.5 mg/1. Further, limits should be 
considered for the chemical ions (such as chlorides) resulting 
from the use of preservatives. 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY • 


. X 


' X* 


2200 Churchill Rond Springfield, Illinois 

/ V-- .if.'X \ 

62706 W; y''r/l Plione: (312) 793-5632 

V. L/r ,' ' 

■ . Vi I 

August 1 , 1973 

Federal Draft Effluent Guide lines^^Non-Fertilizer Phosphor 

Chemicals Industry 


U. S. Environmental Protection Agency 
Regional Administrator 
Region V 

1 North Hacker Drive 
Chicago, Illinois 60505 


yiu+tzL.' 



Attn.: James McDermott 


Gentlemen: 


Following are comments relative to the above guidelines draft which should 
be considered prior to adoption. These are being brought to your attention 

pursuant to the June 29, 1973 letter, from Mr.' Allen Cywin, Addressed to 
Director Marco: 

' • 

1. The recommended Level I guideline of zero discharge for process 

waters from the entire industry (except for PCIo and POClolis 
acceptable. I • 0 J 

2. The Level I guidelines for PCI 3 and P0C1 3 process waters are 
listed in pounds of parameter (total suspended solids, and total 
dissolved solids),per ton and kilograms of parameter per metric 
ton of product produced. This does not reflect an effluent con¬ 
centration. Limiting values for the effluent concentrations 

of the above listed parameters must be established. 

3. The Level I guideline for the pH in the process waters from the 
manufacture of PCI 3 and POCI 3 appears to be slightly high. A 

.more appropriate value would be a pH value of 9 or 10. Also, 
the pH limitation should not be subject to averaging and must be 
met at all times. 

4. No water quality consideration has been given with respect to any * 

of the above listed parameters nor phosphorus or chlorides. » 
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The following critique represents the views of the Izaak 
Walton League of America regarding proposed recommendations for 
effluent guidelines and standards of performance for th e^ non- 
fertilizer phosphorus cheraitals industry. Because of time limit¬ 
ations given for submission of comments, we were unable to re¬ 
ceive more than superficial comments on this report. Those 

individuals, invited by the League to comment on the engineering 

<** 

aspects of this industry were particularly pressed by unanticipa¬ 
ted work loads at their regular jobs.. As a result, this summary 
does not meet our normal standards and should not be considered 
as conclusive.’ If our organization receives additional reviews 
in the next few days, we will be happy to send these along with 


our comments 












GENERAL COMMENTS lpp.2) 


(d) eluding methods of reporting and moni¬ 
toring for: 

(1) process upsets caused by accidents 
or weekend and/or holiday shutdowns 
or start ups 

(2) production rate changes 

(3) changes in product mix 

(4) seasonal variations in waste con¬ 
centrations and flow volume 

Appendix B Suggested Standards of Performance for New Sources 


B. Standard of performance required for each such category 


3. The factors which should be taken into account in 

determining level 11 control and treatment technology 
for particular plants and consequently in determining 
permissable effluent levels for such plants. 

C. Sampling, analytical techniques and monitoring requirements 


1. Sampling required to be conducted on discharges by sample 
type, frequency, and location points including: 


(a) critical waste parameters 

(b) secondary waste parameters 

(c) sampling point 

(d) reporting and monitoring requirements including 
reportirgand monitoring requirements with allow¬ 
ances for: 



Cl) process upsets caused by accidents 
or weekends and/or holiday shutdowns 
and start ups 

(2) production and rate changes 

(3) changes in product mix 

(4) seasonal variations in waste concen¬ 
trations in flow volume 

2. Techniques for analyzing samples taken, including bioassays, 
where applicable 


II. 

Both those consultants with an academic knowledge of this industry and ? 
those consultants in administrative positions in pollution control agencies 
agreed that recommended level 1 guidelines for manufacturing plants of 
phosphoric acid, sodium tripolyphosphate, animal feed grade calcium phosphate 

9J0 

and those in the phosphorus production segment were both reasonable and 
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MONSANTO INt f. ; .UAL CH ■ V.IC/V.S CO. 
POO N lihUbaikh u.i..lr«ir J 
SI Louis. NTTssojfi ’jo!66 
Phone: (314) 634*1033 


July 16, 3 97 3 


Dr. Robert G. Shaver 
President 

General Technologies Corporation 
6621 Electronic Drive 
Springfield, Virginia 22151 

Dear Dob: , 

You will, in the next few days, be receiving Monsa ito's fore comments 
on the non -fertiliser phosphorus chemicals effluent guidel. n stuoy 
over the signature of our Mr. C. P. Cvv.nin.gham, Vice Pro. • ant arc. . 
Managing Director of the Industrial Chemicals Company. - ■.,? obvious • ^ 

reasons we did not go into page by page detail in these comm mts. • . •/ 

For what they're worth, therefore, theme comments are itvmimd bela-v. 

Section I, Page 2, Paragraph 2 states that the phosphates cm merit is • 
charac.Terivccd by acids and finely divided solids. He com mm . adding 
dissol ved solids . 

% • 

It is stated that several plants (5TP and calcium phosphate:,) have already 
achieved aero discharge by in-process controls and end of i "ucess treat¬ 
ment. Based on our telephone conversation last week, I unri-rstood that 
your zero discharge recommendations in this catogoi y were based on our 
Trenton, Michigan lime precipitation technology. This process _is_noi^ 
zero discharge. The resulting solution of sodium hydroxide . rid excess 
lime in the form of dissolved solids is unsuitable for recycle, back into 
our multi-product and food-grade plant. We question, therefore, whether ; 
zero discharge is, in fact, demonstrated in all these processed.. 

Section II, Page 3 *- -Pretreatment standards called for zero ch.ssolved ^ 
solids for those 'products with a zero discharge limitation. This would 
effectively prohibit continued participation in public treatment which is 
contrary to the intent of the FWPCA Amendments of 1972. 

942 
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Dr. Robert G. Shaver 
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The 250 ppm maximum total suspended solids limitation again would pro¬ 
hibit removal of these solids by public treatment \voiks on a surciiu^ge 
basis. We see no justification for this rccorrmendatio i. 

* 

The 30 ppm total phosphate limit on hn across-the-boarc? basis is likewise 
unnecessary. Such limits should depend on whether an} euti ophication 
potential exists in the particular watershed and whether t.ie municipal 
system is practicing phosphorus removal. 

Section III, Pa ge 6 - Tennessee washer tailings’ practiced suggests a 
number more like 9» 000 kilo^, "ams of tails/ki'g of phosphorus. 

Section IV, Page 1 - Again, sodium and calcium phosphates are characterized 
by dissolved solids as well as "finely divided solids." 

Section IV, Page 3 - We are of the opinion that electrostatic precipitation 
o£ kiln, off-gas dust is the exception, rather than the rule. Most use mech¬ 
anical collectors, wet scrubbers, or a combination of the two. 

Section IV, Page 5. The current leading for a furnace electrode in the.'- 
5 to 6 ft. diameter range would be considerably in excess of 50, 000 amps. ^ 

We are unaware of any use for water to cool electrode jojiilS. The 
electrode holder mechanisms are generally water-cooled, however. 

We are of the opinion that neither of the two rotating crucible furnaces 
in existence (Monsanto’s Soda Springs, Idaho and lYA's Muscle Shoals, , 

Alabama) are utilizing this feature. \ • t 

"* • i 

The comment regarding Vanadium content of ferro-phosphorus is probably 
applicable only to western ores. • . ; 

Section IV, Page 6. The comment that no water is involved in ferro- 
phosphorus "subsequent product preparation" should be modified to recog¬ 
nize the possible use in wet-type dust collectors or water separation, equip¬ 
ment. We do not currently utilize either, but have used both. •. 

The statement regarding a high velocity water stream for producing gianu-. 
lated slag is correct; however, expanded slag is produced by introducing/' 
the molten slag into a standing excess quantity of water. 

Section IV, Page 7, Para g raph 2 - Natural gas should be added to the 9^3 

means of heating electrostatic precipitator jackets. 

Section IV, Page 9 - Fiber-type mist eliminators should be added to electro- 
"static precipitators as u means of collecting phosphoric acid mist. The 
fiber-type units are probably the mo st common approach at this point in time 
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Dr. Robert G. Shaver 


Section V, Page 33. We were surprised to see that you concluded from 
our Soda Springs non-contact cooling water data that pH can be controlled 
more closely than other parameters" since there is no pH control exerted 
on this stream. We suggest that analysis of a waste stream, where some 
neutralisation is required, would be more meaningful. 


Section VI - 3. We are of the opinion that fluorides are present in natural 
waters in concentrations as high as 8 ppm. 

$ 

Section VII, Page 1. We’re - ~>t entirely sure what is meant by "in excess 
of~naturiil proportion in phosphorus compounds" relative to arsenic. 


Section VII, Page 2 - 2. 1. Incoming pure water? 

Section VII, Page 3. In cases where large surface area quiescent settling 
is necessary to control very fine suspended solids (i. e. tuibidity), your _ 
statement that allowing overflow in times of heavy rainfall "represents 
poor effluent control" is questionable. Proper design of the pond, partic- 
ul&rly relative to the depth of clear water maintained on top of the settling 
zone, can virtually eliminate any loss of pollutants during times of necep-. 
sary overflow. • 

Section VII, Page 13. This treatment of phossy water processing by liming 
and subsequent settling/evaporation overlooks an inherent problem of P^Ot; 
and phosphine fuming. •• • 

Section IX, Page 5_states that the exemplary phosphorus plants "treatment 
system" overflows in times of high rainfall. Combining this statement , 

with the one previously referred to in Sec. VII, Page 8, indicates that 
the exemplary plant "represents poor effluent control. " 

Section IX, Page 5 - it is our understanding that the granulated slag produced 
by TVA has a very limited market as opposed to the hard aggresgate pro¬ 
duced by other phosphorus manufacturers. This by-product credit consider¬ 
ation is no problem to TVA who has very little cost reduction motivation. ; . 

• , » 

The statement that "there is no requirement to bleed off water for the . 
control of dissolved solids" implies that residual dissolved solids presents.^ 
no problem after lime treatment. It should be emphasized in this context 
as well as relative to the lime phosphate removal process that you are 
simply substituting one dissolved solid for another, and not controlling 
dissolved solids." , 94^( 

The last paragraph states that "Tables 11 and 12 lisls the effluent concen¬ 
trations and quantities discharged from these plants (Columbia and Soda 
Springs), neither of which recycle treated waste water>._ This is a totally 
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incorrect statement. Both of these plants extensively recycle all phossy 
water and all kiln scrubber water." In fact, the only process streams not 
recycled are the raw material dust collector effluent and sin" quenching 
water at Plant 028 only. 

Sec tion IX, P age 8 states that Soda Springs "intakes ground water and 
discharges in the surface water so that its responsibility is to gross 
amount of constituent quantities. " W c see no justification for this 
definition in the report. 

We do not understand the paragraph that begins "the above three differences 
arc interrelated and affect the quantities. .. " 


Freezing problems of cooling tewers was not included in your discussion of 
cold weather toted, recycle problems. 

• * 

Section IX, Page 10 states "...in view of the existence of two plants (TVA 
and 181) which have already achieved zero discharge of other process waters.. 
Discussions with TVA this week suggest that this is an incorrect statement. 

I have attached a block diagram of TVA's aqueous wastes which indicate . 
that their phossy water system, precipitator dust system, and fluorine ... 
liquor system are all tied together and discharged through settling ponds to 
the Tennessee River. We are amazed that such a conclusion would be 
included in the report without verification. TVA was unaware of any inquiry . 
on this subject. 

Section IX, Page 13 states that "exemplary plant 042 has no process wastes." • 
The discussion does not state, however, whether this is a solution feed or , 
slurry feed process. The former, in our estimation, can readily achieve 
zero process discharge, whereas the latter cannot. 

Secti on IX, P a ges 14 - 16 deals with food-grade calcium phosphates. This 
discussion transfers phosphate removal technology from our Michigan 
sodium phosphate plant to our St. Louis calcium phosphates plant. We have 
no experience with lime precipitation on calcium phosphate wastes. In 
any case, the statement on Page 16 that this process is capable of removing 
phosphates to a level of 0. 5 ppm came from early prototype published. •* • 
data. We made a specific point to emphasize to your investigator that sub-' . 
sequent experience found that treatment to such a level required extensive 
quiescent settling beyond the real estate available. Accordingly, we con¬ 
verted to vacuum filtration which, although achieving 95% removal, in¬ 
volves effluents in the 50-150 ppm range. The reference to use of polymeric 
floceulents in municipal waste water treatment appears inappropriate in 

this discussion. 945 
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Dr. Robert G. Shaver 


The conclusion, that 'the treatecLwasta water from the manufacture of 
food-grade calcium phosphates then is certainly pure enough to be re- 
used as input process water” is unjustified. We feel that Substantial 
iditional filtration, ion exchange, purification, and possibly sterilization 
would be necessary. Further, the statement that -once the comm tment 
o a total recycle is made, the lime treatment step may be by-pas se"” 
is unsubstantiated and in fact, unbelievable. P 


Her < 


are several late comments inserted out of page order. 


Section JH - 6. _ Paragraph 2 states that much of the furnace nhos arid 
is lrecLLy marketed. We believe that this amounts to less than 10%. 

S;^ s £rr:r led phosphate rods -" shouw **• •»" 

treated the ZZ'T' * t 

atmosphere but did not make ultimate disposal of the P,S JickZ t 

Xrr 8M - Al “?*”“* “PP—K. P he recommit,fo^to^ 

I f aS f a scrub bing media, followed by settling of particles and 

mr ° f CalCiUm SaltS * water would’be circulLd ba^k to 

P ' mr ° pinion the Primary recommendations for eliminating effluent from 

°P cratlons are based on an underestimation of the problem For 

milled product, a major product form, returnable container. m«tb. 

thoroughly cucaHed. Liners or disposable containers make a serious dis- 

P " 1 r ' r ‘‘ h em - Dust and fume collection from various ooerations must 

systems are iV ° Iy *° C ° n ' r01 Dry dust collection ' 

system, are, m our experience, unsafe for P 2 S 5 . 

The alternate approach is generally acceptable but some purge from the 
system would be expected. Accordingly we do not feel the proposed tech- 
ology warrants a zero discharge recommendation. 

In the light of the above comments, combined with those in our more 
foima statement to EPA and the Effluent Guidelines Advisory Committee 

adXed T" ° U - d<!CiSi ° n C0 °P« a,e “ fftfs study was ill- ' 

advised The informatton which supported the apparently preconceived 

centra uT a Zer ° diS l harE<! “ aS us<!d *" d —used, Information wiLh 

contradicted zero discharge philosophy was ignored. Accordingly, I 
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have recommended to my mar 
effluent studies conducted bv C 


• t v.e not participate in future 
chm lories. 


•\f. L. Mullins 
r- lanager 

Eavironmontal Protection 


MLM:m 


cc: Mr. D. B. Hosmer 

Monsanto - St. Louis, Mo 


Mr. Elwood E. Martin 
Project Officer 
EP.A Effluent Guidelines Div 
Washington, D. C. 2 0460 
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Dr. Mart hr. Sager 
Chairman, Lftiue.it Sb : ai ds 
fc Water Cr.-Oity 

Information Advisory Cvnmittee 
En.vironmcr.tr’ Protection Agency 
Room 821, Crystal Mall -Bldg. \:Y 
Y/ashington, D. C. 6Ci60 

Dear Dr, Sager: 

i 

Monsanto Company appreciates the opportune y to cow: enl general ' 

Technologies Corporation draft connectors - port ( ' • -°r —/ 

„ m or.t for Eifletut Cui.'—' mm rf ^r^otor t».(Sifi 

l-hrV»- pl, OT UT j . 1 Jv . -. ■ ' ' * b 

• • >l% • • i*-' * ^ 

In (his discussion, I would first lihe to have you conr'cb-r with me sorno ' 
very serious questions I have about the inter,-, end rarl ''^ff f* ' ,‘^.1. 
in the Development Document. 'Ihen, Iwouhinr-c c - - t< 

lirninary recommendations of my ov.a. •• . . 

Que stion: Arc the zer o-discharg e ^’Jitation; ;>rerm_l^ L ’jW Are 

Are they bas ed on lac l? „ *• 

The report recommciW:. aero diseV rge of prccoos water for six o: eight -• 
products in the study. ’ ' ' • 

Is this premature? It certainly is. if you assume (ai we do) tjiat zero dis- 
^FTk^re^nrr«'best available technology-. ••Best available* is sought 
by 1983, according to Public Law 92-500. ho mention of total cninlnalrpn 
or zero discharge is made about 1??7 performance. 7he ^me - 

Section 301b (1) and (2), states that total elimination of F c,llu ^ in J • - 

discharge may be required by 1983, i£the technology is available, lhe .,• 
Dcvelopni^rDocumenfs blanket requirement for zero discharge, to -c 
achieved by 1977, must be considered ss premature. 
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Dr. Martini Sager 


July 20, iV73 


Is this fair? It certainly is no*, * r you recornL.f. the elaborate end-point 
treatment facilities installed at numerous planes. The report itself notes 
several such examples of high novel efficientias: 

"Plants 028 and 159 achieve vc • Vgh (97-99 ( )b) control and treatment 
efficiencies and corresponding' low quantitie s (although not. absolutely zero) 
of discharged constituents, " jr a iso points (in Section IX, Pages 3 5 and 16) 
to an elaborate phosphate removal process involving lime treatment, clara- 
flocculation and direct vacuum filtration as "achieving extremely low levels 

of total suspended and diss. v C solids". - 

•v * 

Requiring these kinds of operations to achieve zero discharge will mean 
abandonment or costly modification of very efficient end-point treatment. 

It will also mean a significant new capital investment for a very ins ? gnif:ca::t 
improvement. 

We would assume the. companion economic impact study (now being under¬ 
taken by Arthur D. Little 8c Co. ) would reflect this. It is our understanding, 
however, that compliance costs have been prescribed in Supplement "A"-of 
the total report (not releasee vomment), and is not to be further investi¬ 
gated. We also understand that the cost estimates per plant are in the 
0-$500M range. Compared to our preliminary estimates, t his is a n ord er, 
of magnitude low. • ’ 

• 

Are the zero-discharge limitations technically realistic? We have enough 
concern to at least pose the question. 

For example: 

. -* * * 

In justifying zero process discharge for phosphorus manufacture, the* 

report slates that the Tennessee Valley Authority has achieved total re¬ 
cycle of process streams other than phossy water. We have talked to TVA, 
and they tell us that tlrcir lh.__ process water streams (phossy water, 
precipitator dust slurry, and kiln scrubber systems) jointly discharge to 
the Tennessee River. 

* • a • 

The justification for zero dif hnvge for food-grade calcium phosphates' ••; . 
is based on Monsanto's St. Louis operation. The report uses our raw- • 
waste-load data, and then c .. .’..e data in half (based on our plan s, to . • 

convert from wet scrubber: L bag collectors). On top of that, however, ' 
is applied sodium phosphate .....oval technology from our Trenton, 

Michigan plant. From that, a 0. 5 ppm effluent (rather than the 50-100 ppm 
actual performance) is.est. ud. Finally, the report introduces further 
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umlemonslrated technology 1 / sup pc-sir:;.' that pclyincric flocculation data 
from ti'.PA 1 ’ '.■■■ u■::rr _1 phosphorus •r cmo\ ul to. L could also bo applied to 
tills stream. The resulting hy pathlilieni stream would be good cnoagh 
to recycle beck into the food-grade process, lire Document concluded. 

Speaking from a ve ry extensive manufacturing background, we at Monsanto 
know that lime precipitation of calcium phosphates is highly questionable. 

We know the resulting chemistry would create insurmountable quality 
problems. And we know dial the cost of additional filtration, demineral¬ 
ising, arc! sterilization r.ecr'ssary to re-usc the water would be enough 
to economically drown the oiteration. ■ ' 

Gib^r questions about the feasibility of zero discharge by 1977 arise in 
connection with the unique problems of multi-product plants, food-grade 
operations, product mix restraints, and process variations such as 
solution feed vs. slurry feed. Imagine the technical nightmare of trying 
to recycle the right material to the right process when the same plant pro¬ 
duces several different products simultaneously, and at different times, and 
uses a multitude of raw materials showing up in the effluent stream. 

These considerations were not reflected in the report. 

Finally, no consideration was given to resultant air-quality or solid-waste 
problem's. These: include P 2 O 5 and phosphine fumes from lime treatment 
and oxidation of phossy water, and disposal of high-moisture content-sludge 
resulting from phosphate removal. '• •’ 

So to answer my own questions, 1 think the zero-process discharge.recom¬ 
mendations arc premature, unfair to "good-faith" manufacturers, and' 
alleast in.some instances, not technically realistic. They also do not 
consider the differences among plant operations. They go far beyond the 
intent of Congress. 

Question: Are the pr oposed pretreatment requirements realistic, or 

desirable in all cases? I . 

-- - — ■ — ------ . ^ « ' 

The report recommends pretreatment standards which include total dis- ' 
solve d-solids limitations "the same as the applicable levels I, II, or 
Ill Effluent Limitation Guidelines' 1 . In most cases, this would be zero! .• 

By thus requiring total recycle, this provision would eliminate any industrial 
participation in Public Treatment Systems! 
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The proposed si: mdards allow i:ia.T.n‘um total suspended soli ’ of 250 y . i 
and m:*>:ir.*uni concentrations of t.ial phosphates 'as PO.j) of 30 y.-m. Cr. 
a surchrrjje basis, several Monsanto locations new pay municipal treatment 
systems to remove our suspended solids. This is obviously more ecorosme,] 
to us. But it also means lower costs to municipal-system customers, 
where these systems can attain economies of scale. 


The ?.5Q ppm limit also appears to contradict previous EPA guidelines. 

The EPA has repeatedly stated there will be. no Federal prctrcalrr.cnt re¬ 
quirements for "compatible pollutants," such as suspended solids. The 
proposed limits on total phosphates also appear to be contradictory to 
the report’s own requirement of zero total dissolved solius, and to EPA's 
stance that phosphate and its role as a nutrient should be considered a 
local problem, where across-the-board limits arc unwise and unnecessary 


Question: What is a violation of a zero limitation? 


Frankly, I can’t answer this question, based on the report. Thc-r 
recognition of the variability of incoming water or of the limits of 
cribcd analytical t.rchniques. 


There is no 
its of pres- 


Quesfion: Is there to be no allowable discharge of well water? 


Apparently not, in most cases. .On Page IX-8, it states that "Plant 159 
intakes ground .water and discharges into surface water so that its res¬ 
ponsibility is the gross amount'of constituent quantities". This could 
mean that for a plant with a zero-proeer.s-dischargc guideline, there 
is to be no discharge of any well water into a surface stream. This 
requirement is hot justified in the report, and is not consistent with 
1X-2-2. 0, v'hich allows discharge of non-contact cooling water. 


In addition, such a requirement would actually cause deterioration in 
surface water quality (in Plant 159 and other cases where well quality 
is superior to surface water). In cold-climate areas, it would ciuse 
severe operating problems. And it would deprive downstream users of 
accustomed and valuable water use rights. 


We therefore recommend, and have recommended many times before, 
that the discharge of well water be considered on a case-by-care basis, 
and that any requirement recognize the relative quality of the well water 
and the ’surface stream involved. 
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Or. M-i.th:- 


• r; O r 


Ji-.'v if), 1973 


r; ;:o vmhndationS: . 

«**• 

I would like to present cento prelin • inary red.; mend:. ons here: 

Unit 1977 effluent limits be established \; clemei/.t-.l phosphorus plants 
which allow continued use of exi: trig effective, el -, orate, and expen¬ 
sive water quality programs short of zero discharge. Limits of 
1 lb / ton T. S. S.; 10 lb a/ton T. L. S. ; 0. 4 'lbs/ ton fluoride; 0. 35 lbs/ton 
total phosphate and ser - elemental pnosp..orus are suggested. 

That food-grade and nr A ' - i-product phosphate salts yd ants be excluded 
from tlic proposed guidelines pending further study. 

i 

That pretreatment guidelines address only incompatible pollutants. 

That discharge of well water be governed on a net effluent quantity basis 
unless local water quality requirements require more restrictive..limit- 
ations, 

IN CONCLUSION 1 : •L < 

Monsanto has continually demonstrated its "good faith" in helping improver- 
its water effluents. Realistic standards will pose no undue economic, o.r 
technical obstacles to us. They will also prompt "luggers" to action*,..;. 
Unrealistic standards - as we feel the report presents - will produce in¬ 
numerable delays as they are debated, argued, discussed, thereby . ■ 
deferred. This benefits no one. . ’• ’• ^' 

% • * 

Wc strongly urge reconsideration of the points discussed above. IV c '< 

stand ready to work with EPA, the Advisory Committee, and/or El A s 
contractors to this end. More detailed page-by-page comments have 
been prepared and will be transmitted separately to EPA by August 1. '• u 

• * s' * . 

Again, we appreciate the opportunity to participate in this.rule-making 
process. *. ' 


M. L. Mullins 
M anagor 

Environmental Protection 


i'* * 
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Dr. Martha Sa;n:r 
Chairman, If if 1 cent Standards 
b Water Quality 

Information Advisory Committee 
Environmental Proleclion Agency 
Room 621, Crystal X:?D-Bldg. 72 
Washington, D. C. 60160 




/••>.• : S \ - :• .. -A 

f.s to V -A 

' '! * ’ I i • •• • . " I 

v • * O V t . i .. ; 


5 / 

• i / 

Vv'., .•;• ,\v 

-x 




Dear Dr. Sager: 

Monsanto Company appreciates the opportunity to co;..: it: t on the Coneral 
Technologies Corporation draft contractors 1 report ('T.vvi’JopmenL D:-c- 
un'ifsrt for '"Pli-rr.t Gufd lines and FP.-ieardi of Performance for \ Xon- 
Fertilizcr Fborphorus Chemicals Industry”, dated Jure’, 1.V73), 

In this die cur- si on, I would first liht to 'nave you consider with :::e for. e 
very serious questions 1 have about the intent and methodology ccs>. ■ ibed 
ir. the Dove]opn:c.nt I'occment. 'flic::, Iwcv.'d lire ro pir.t Kcveie: pre¬ 
liminary r ^e eminent 1 , a:’ rnr. of my over:. 


Questi on: Are the jscro-dircharpe limitationr rirernr.ture? Arc th.rv fair? 
Are they b. ecu on fact? 


The report rc*. ore mend.* /.uro discharge of prc-esf- w; ter for six of oicht 
products in the study. 


7s this pro’ ’oturo? It c ••rtninlv is, if you as (::s wo. dr ) thr.t dis¬ 

charge. rop-es. utr. "beyl .-.vailr.Me l«.chnol--*;;y’ s , "Em t v;-liable" ir . uu. ’it 
by 19v3, according to Public J»c.v. Ve-600. ]■ <: :• cntb'e i tc r.l eli** d. nailm: 
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to us. V - - uJ so naans lev. - or costs to tr.unicip::!- tvs ion? cm- tc-mor^, 

where th • systems can attr.ia economic: c.f scab . 
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<«oWX OFFICE OF WATER AND AIR RESOURCES 

^mie i©#' , . ... 


July 23 , 1973 


Regional Administrator 
Region IV 

United States Environmental 
Protection Agency 
1421 Peachtree Street, HE. 
Atlanta, Georgia 30309 


SUBJECT: Draft Report *" 

Effluent J^rrTEationa . 

Guidelines, Son-FertiH:> or 
V Phosphorus Industry ‘ 


Dear Sir: 


B#B !; fl£t Rapor 5 for Effluent Limitations Guidelines for the 

non-fertilizer phosphorus industry prepared by Ceneral Technologies 
Corporation has been reviewed by members of the staff of th^s Office. 

This report proposes that Best Practible Control Technolocv 
tr om e n^ 7 nf a J la i le j WOUld rG9Ult ±n ZCro discharge oi process waters 

‘trich'^ide nfd C n? " 8 0l,erat±0 J® except the production of phosphorus 
trice oride and phospuorus oxychloride, and the discharge of cooling 

vater under controlled and specified conditions. Discharges f°on * 
i^ld t he U h^° n ° f P hos P horus trichloride and phosphorus oxychloride 

fhlid- V h d . Tkc specified amounts of suspended and dissolved 

lllovnble 11**16 S b *, V * a *°** hl * and acceptable. However, the specified 
6.0 - 9.0. P not acceptable and should be changed to 

In *AJo 8 ^t V ? llable j : TeChn0l0Sy Economically Attainable will result 
di ® chor PC of Process waters but will allow discharge of 

Shveihr ;f° r under .°pccified conditions, which arc acceptable. 

Hovevar, the provision of monitoring for process leaks and provision 
of emergency holding facilities for contaminatod cooling water should 
b * '° q . U J r ° d . a8 Lc ^ e1 , 1 (aQ9t Pra ctiblc Control Technology Currently 
^“nabu/coStrol! L ° V01 " <Be “ A '' allabl = *cchnolo Ey ^gically 
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Roglonnl Administrator 
Regional IV 

United States Environmental 
Protection Agency 
Page Two 
July 23, 1973 


We appreciate tho opportunity of reviewing these reports 
Ploase do not hesitate to call ou us if wo can be of further 
service. 


Sincerely, 




ACZ/fho 


'c 

. X ... • / - V* / -4-* */■•->> -.... . 


E. C. Hubbard 
.. Assistant Director 


cc: Mr. Allen Cywinv' 

■ Mr. L. P. Benton, Jr. 

• ..' Eastern Regional Office 
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DEPARTMENT OF ENVIRONMENTAL PRDTECTIONjb-CFVA-^ 

AUGUSTA, MAINE 04330 (j S\. 


July 24, 1973 




• IMMIIIIOnM 

Mp. John A. McGlennon 
Regional Administrator 
Region I 

Environmental Protection Agency 
J.F.K. Federal Building 
* Boston .Mass C2203 


SUBJECT: Effluent Guidelines 



Dear Mr, McGlennon: 


Sf,*?.?®: Increasing raterial from EPA for review and the very short 

jJS'JM ^? r th ! s together with our usual worklood a thorough 

evalua^on o, t.ie material nas not been possible. In oeneral we agree ~ 

Site Of find ! n |f dut r es T e the r1sht t0 Itpleaent and Inforce 

policiesKtere Ippflcabll!’ ’ ocal ’ and Xtpartnental regulations and 


Received June 27. Date for Comment, July 25. 1973 

Tinker Products Industry: No consent 
^ Organic Chemicals Industry: No comment 
. Plastics cid Synthetics Industry: No comment 
Cement Mfg. Industry: No comment 




Received July 3. Date for Comment. Anoust 1, 1973 

Asbestos Manufacturing: No comment 
Glass Manufacturing: No comment * 

Dairy Products Industry: No comment 
The Fertil uer. & Phosphate Industry!. No comment 
Rubber Processing Industry: No comment 
Inorganic Chemicals Mfg: *No comment 
Grain Mills: No comment 
‘ Phosphate Mfg: No comment. 

Nonferrous Metals Industry: No comment 

Cane Sugar Processing: No comment 

Soap & Detergent Mfg: No consent 

Meat Packing Industry: No comment 

Ferroalloy Industry: No comment 

Leather Tanning u Finishing industry: See enclosure 


•Very truly yours 


K. Lennart Rost, Chief 
Division of Industrial Services 
Bureau of Water Quality Control 
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n. U. CkksCKti. W. 0 ., M.P.K.. OlPcClOS 
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Envitcvr.cntcl iYcteaCiao A” vivry 
Rcpion VIII 

lc.CO Lincoln 3t v t <£ t, ieo’J* 

Denver, Color-;-? 30203 

AITi.'MION: Kr. Evs:r Bildise 



RE: 


Draft Ds-voioprcnt Dctunent 
Standards of i'orforrsmcc - 
Indur.cry 


for Effluent Liciteticr.a Guidslinou 
Nen-Fcrtillrsr Phosphorus Cncrlcils 


d 


Gentlemen: — 

This Dlvlalo^haa ao corsont on the reposed Guidelines, referenced above. 

Very truly yc^rr, - 

FOR DIRECTOR, V'AIZR QUALITY XOETEOL DIVI5I03 


E.D. Fussley, ?.E* 

■ Industrial Warts Consultant 

. • • # * • 

. PBP.jdla •*•'_.• # .. . • ... 

cc: VI. Allen Cyvin, Director, Effluent Culiclluco Division, EPA 
Frank Rczicb, Water Quality Control Division 
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ISMiTED STATES WATER RESOURCES COUNCIL 

SUITE 800 • 2120 L STREET, N.W. WASHINGTON, D.C. 20037 

August 30, 1973 


Mr. Alvin L. Aim 
Assistant Administrator 
for Planning and Management 
U. S. Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Aim: 

The Water Resources Council has received the Effluent Guidelines 
regulations for Phosphate Manufacturing and Feedlots prepared 
pursuant to Sections 304(b) and 30o of the Federal Water Pollution 
Control Act, and we have no comments to offer at this time. The 
enclosures with your letter of August 24, 1973, did not include the 
guidelines for Cement Manufacturing. 

Thank you for the opportunity to comment. 


Sincerely yours. 



Assistant Director 
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MEMBERS SECRETARIES OF INTERIOR. AGRICULTURE: ARMY. HEALTH. EDUCATION AND WELFARE: TRANSPORTATION. 
CHAIRMAN FEDERAL “O'VER COMMISSION - ASSOCIATE Mr.VIJI R3 SECRETARIES OF CLK.1MLRCC. HOUSING ANi) URCIAN 
DEVELOPMENT ADMI.VSTRATOR. ENVIHONM.NIAL PROTECTION AGENCY - OBSERVERS DIRECTOR. OFFICE OF MAN..GLMI NT 
AND BUDGET. ATTORNEY GCNCRAL. CHAIRMEN - COUNCIL ON ENVIRONMENTAL QUALITY. RIVER BASIN COMMISSIONS 
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SUITE 800 o.2J20 L STREET, N.VV. WASHINGTO'l, D.C. 20037 

September 25, 1973 


Mr. Alvin L. Aim 
Assistant Administrator for 
Planning and Management 
U. S. Environmental Protection Agency 
Washington, D. C. 20460 

Dear Mr. Aim: 

Water Resources Council staff have reviewed the Economic'Analysis 
of Proposed Effluent Guidelines for the Beet Sugar Industry, EPA- 
230/1-73-002; Insulation Fiberglass Industry, EPA-230/1-7 j- 011; 
Industrial Phospha te Industry, EPA-230/1 -73-021; Feedlots Industry, 
EPA-230/1-73-003; and Cement Industry, EPA-230/1-73-004; dated 
August 1973, and we have no comments to offer. 

' Thank you for the opportunity to comment. 

Siuterely yours. 




Gary D. Cobb 
Assistant Director 
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cordon ruuciiEK 

CHAIRMAN 


Texas Water Quality Board 


LESTER CLARK 

VICE-CHAIRMAN 


.. DOl'C TOCI.E 
HARRY P. RURLEIGli 




CLAYTON T. GARRISON 
JIM C. LANG DON 
J. E. PEAVY. MO 


HUGH C. Y ANT IS. JR. 

EXECUTIVE DIRECTOR 


PH. 473-2GS1 
A.C. 512 


3i* WEST 11TII STRFKT . S701 
P.O. BOX 13246 CAPITOL STATION 78711 
AUSTIN. TEXAS 


July 31, 1973 
RE: 


Proposed Effluent Guidelines 
for the Nonfertilizer 
Phosphorus Chemicals 
Industry 


Mr. Arthur Busch, Regional Administrator 
Environmental Protection Agency, Region VI 
1600 Patterson, Suite 1100 
Dallas, Texas 75201 

Dear Mr. Busch: 

• 

We have reviewed the draft Development Document for Effluent Limita ¬ 
tions Guidelines and Standards of Performance , Non-Fertilizer Phos ¬ 
phorus Chemicals Industry prepared by the General Technologies 
Corporation, June 1973. This document appears to provide a workable 
basis for establishing effluent limitations for the nonfertilizer 
phosphorus chemicals industries. It does appear, however, thau the 
limitations on toxic or hazardous materials may unnecessarily re¬ 
strict the usage of corrosion inhibitors in industrial cooling waters. 
The guidelines require that no toxic or hazardous pollutants be added 
to noncontact cooling waters and boiler waters. We agree that chro¬ 
mium and other materials may pose a significant environmental problem 
in harmful concentrations. On the other hand, we would recognize 
that in detectable but very low concentrations, chromium and other 
hazardous materials would not pose a significant environmental threat. 

% 

We also note that the proposed guidelines for noncontact cooling wa¬ 
ters would require that the waters discharged not have levels of 
chromates or other toxic pollutants higher than that of the intake 
water or the receiving water, whichever is lower. It is conceivable 
that an intake water with a natural background level of the pollutant 
would have to be treated to reduce the concentration of that pollutant 

9GG 








Mr. Arthur Busch, Regional Administrator 
Environmental Protection Agency, Region VI 
Page 2 

July 31, 1973 


to permit the discharge to another body of water which might have 
a natural lower level of the pollutant. Sucn a condition mc.»y 
reasonably be expected to occur where the raw water supply happens 
to be a mineralized groundwater. 

It would appear to be appropriate to permit the utilization of 
these materials to the degree that water quality problems do not 
result. From a regulatory standpoint, it may be.helpful to place 
a limit on the incremental increase of the pollutant concentration 
in the water as the water passes through the plant. We appreciate 
the opportunity to comment on this document. 

Sincerely, 


VG~>. 

Deputy Director 


Dick Whittington, P.E. Q 


TM:ce 

cc: Mr. Allen Cywin, Director 

Effluent Guidelines Division 
Environmental Protection Agency 
Washington, D.C. 
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FMC Corporation 


Chemical Group Headquarter 
633 Third Avenue 
New York Nov; York 10017 
. (212)637 7400 
July 27, 1973 
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Mr. Allen Cywin - • 

Director, Effluent Guidelines Division 
U. S. Environmental Protection Agency 
Waterside Mall 

Washington, D. C. 20460 # . 


!—■; 1 * • i •.* j 1570^ 
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Dear Sir 


In reference to the preliminary draft of "Development Document 
Of Effluent Limitations Guidelines and Standards of Performance 
for the Non-Fertilizer Phosphorus Chemicals Industry", we have 
the following comments directed to the elemental phosphorus, 
phosphoric acid, and phosphate producing segments specifically 
in terms of Level I standards. 


ipsphoric 7vcid and Phosphate Producing Segments 


TMCis a major producer of phosphoric acid and various sodium 
and potassium phosphates at four locations. We agree with the 
draft in that zero discharge is attainable for a single product 
plant, e.g. phosphoric acid or sodi um tripol/ph osphate under 
special conditions. Indeed, the ore FMC plant which produces 
only one phosphate product has already attained zero discharge 
. *>y process recycle and the solar evaporation of rainwater runoff 
since it is located in an area with an average annual rainfall 
of 6 inches. 


.The basic recommendation of the draft document is total recycle 
** of all'process water and rainwater runoff (Sections IX; 2.0, 

'3.2.2,3.3). This assumption fails to account for differences in 
clima\ ic conditions and the physical arrangement of plants which 
we believe are the most important factors in determining the 
feasibility of total recycle of rainwater runoff. 


At our single product plant it is^relatively simple to obtain 
zero discharge of aqueous wastes simply because of the favorable 
climatic factors at the location. With an annual rainfall of 
6 ‘inches and a resulting net solar evaporation rate for impounded 
surface waters it becomes simply a matter of collecting rainwater 
runoff and impounding in evaporation ponds. 

900 
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Mr. Allen Cywin ‘ ' * • i-.July 27, 1973 

• 

At the opposite extreme one of our plants is located in an area 
with an annual rainfall of 60.inches. Considering this plant has 
some 17 acres in processing equipment, materials handling areas, 
loading areas, warehousing, etc., it is not possible to collect 
this quantity of water for recycle into the process. The draft 
document (Section VII, 2.6.4) indicates the runoff from the entire* 
plant must be contained. 

We believe these two extreme situations within our own company 
demonstrate the impact £f climatic conditions and physical plant 
arrangement on the feasibility of total recycle of rainwater. We 
further contend that the draft document in question does not address 
these factors which raises serious question as to the validity of 
establishing total recycle of rainwater runoff as a national indus- • 

trial effluent standard. 

• . • 

Recycle of process water in a multiproduct plant presents several, 
problems involving product contamination. At three of our plants a 
■*wide range of products, including various sodium arid potassiur.; 
phosphates, agricultural grade and food grade phosphoric acids are 
manufactured. Even within the three plants, each with the same 
product lines, there are wide variations in the manufacturing pro¬ 
cesses. 

In some cases we have continuous production lines producing-a* single 
product line throughout the year. At other locations we have 
production lines which manufacture multiproduct lines by switching 
the products, including raw materials, as product requirements may, 
dictate. One means for recycling process wastewater in a phosphate 
plant is'as feed water to the phosphorus furnaces. Since the 
phosphoric acid produced in the furnaces serves both as various grades 
of merchant acid and as raw materials for various phosphate products, 
recycle of process wastes to the furnace is limited due to the 

problem of cross-product contamination. t : 

• * • 

{ The second mears for recycling process wastewater is as feed to the 
raw material reaction and drying steps. Cross-contamination again 
limits recycle particularly when single production units are used for 
multiproduct lines. The problem is simply that sodium and potassium 
salts carnot be intermixed or mixed with merchant grade acids *v» 

including- food grade acids. 369 

• 

We recognize that the draft document in question relates specifically 
to phosphoric s»oid and sodium tripolyphosphate (STPP). We believe 
'that effluent standards established for these products should be 








Mr. Allen Cywin *' • ^7, .1973 

V applicable to plants which only produce these products ard not to 
multiproduct phosphate plants- 

In our three multiproduct phosphate plants we have been actively 
involved in an effluent reduction program. Generally, we have 
followed the basic concepts in the draft, i.e., separation of the 
non-contact cooling wate^.and recycle of the process* water as much 
as possible. We have reduced our phosphate effluent levels from 
*5.4 kg. phosphates (as P) per M kg. of phosphorus consumed to 2.1 kg 
This program is continuing and we project reaching a 1.0 kg. level 
upon completion of these projects. • The 1.0 kg. level represents 
an 82% reduction in our phosphate effluent levels. Although there 
will continue to be a variation in effluent levels between plants, 
this level could become - , we believe, a reasonable basis for a 
national standard. 

Considering the problems of plants located in diverse climati*. condi 
tions, we believe the 1.0 kg. level represents exemplary performance 
•for non-fertiliser multiproduct phosphate plants. Cognizant of the 
diverse nature of the phosphate industry, we hesitate to recommend 
any specific effluent level. • However; we do consider the 1.0 kg. 
level to represent a technologically practical limit for the ^ndusti 
• • 
In. summary, we feel the draft fails to recognize special climatic 
and physical plant corditiohs which have major impacts on the prac¬ 
ticability of recycling rainwater runoff in the manufacture of 
phosphoric acid and STPP. We, therefore, seriously question the 
establishment of a national standard (Level I) of zero emissions fre 
these facilities. 

We further believe that standards established for these production 
facilities should no', be applicable to multiproduct plants. On thii 
basis we have proposed an alternative recommendation which we belie' 
can be met using current technology for multiproduct phosphate plan 


Elemental Phosphorus Segment 


FMC Corporation operates a major elemental phosphorus plant in 
Pocatello, Idaho. Based on this plant's performance and our review 
of the draft document, we do not believe there is a single elomenta 
phosphorus plant in the United States which presently meets Level I 


recommended standards. 


970 


t 






4 

Mr. Allen Cywin 


July 27, 1973 


The basic recommendation of fhe draft document is for total recycle 
of all process water and rainwater runoff (Sections IX; 3.0,3.1.1, 
3.1.3). ' 7 ‘ 

• » 

The justification (Section IX; 3.1.3) for these recommendations is 
that two plants, TVA and Plant 191, have already achieved zero 
discharge. 

However, Section IX, 3.1.2 of the draft document states in reference 
to Plart 181, "Under conditions of very abnormally high rainfall 
which would exceed the capacity of the pond system, the only overflow 
would be from the final rinse water supply ponds, thereby minimizing 
'the quantities of pollutants even occasionally discharged". We 
submit that this condition does not meet the criteria for the proposed 
national effluent standard. 

We have contacted TVA and find that in fact process waste streams 
are discharged both directly and indirectly into the Tennessee River. 
We # therefore, contend that both plants cited as presently having 
zero discharge do in fact have discharges. We further believe that - 
this raises serious question as to the validity of establishing zero 
discharge as a national discharge standard for the elemental 
phosphorus industry. 

We do not wish to propose an alternative Level I standard simply 
because our: experience in elemental phosphorus production is sub¬ 
jected to highly localized conditions which most certainly have an 
impact on effluent levels. However, we believe the validity of the 
zero standard has been sufficiently questioned to warrant further 
study prior to the establishment of a Level I standard. 

We wish to take this opportunity to express our appreciation to you 
for consideration given our comments. 

Very truly yours, 

\UG Vd-l 

Neil C. Elphick 

Director - Environmental Planning 
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APPENDIX C 


THE FOLLOWING COMMENTS ON non-fertilizer 
PHOSPHORUS CHEMICAL INDUSTRY SUBMITTED BY 
FMC CORPORATION 
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in reference to the preliminary draft of "Development 
Document of Effluent Limitations Guidelines and Standards of 
Performance for the Non-Fertilizer Phosphorus Chemicals Industry", 
we have the following comments direct to the elemental phosphorus, 
phosphoric acid, and phosphate producing segments specifically 
in terms of Level I standards. 

Phosphoric Acid and Phosphate Producing Segments 

PMC is a major producer of phosphoric acid and various sodium 
and’potassium phosphates at four locations. We agree with the 
draft in that zero discharge is attainable for a single product 
plant, e.g. phosphoric acid or sodium tripolyphosphate under 
special conditions. Indeed, the one FMC plant which produces 
only one phosphate product has already attained zero discharge 
by process recycle and the solar evaporation of rainwater runoff 
since it is located in an area with an average annual rainfall 

of 6 inches. 

The basic recommendatic. ■- of the draft document is total re¬ 
cycle of all process water and rainwater runoff (Sections IX: 2.0, 
3.2.2,3.3). This assumption fails to account for differences in 
climatic conditions and the physical arrangement of plants which 
we believe are the most important factors in determining the 
feasibility of total recycle of rainwater runoff. 
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At our single product plant it is relatively simple to 
obtain zero discharge of aqueous wastes simply because of the 
favorable climatic factors at the location. With an annual rain¬ 
fall of 6 inches and a resulting net solar evaporation rate for 
impounded surface waters it becomes simply a matter of collecting 

rainwater and impounding in evaporation ponds. 

At the opposite extreme one of our plants is located in an 
area with an annual rainfall of 60 inches. Considering this 
plant has some 17 acres in processing equipment, materials 
handling areas, loading areas, warehousing, etc., it is not 
possible to collect this quantity of water for recycle into the 
process. The draft document (Section VII, 2.6.4) indicates 
the runoff from the entire plant must be contained. 

We believe these two extreme situations within our own 
company demonstrate the impact of climatic conditions and 
physical plant arrangement on the feasibility of tota^ re¬ 
cycle of rainwater. We further contend that the draft document 
in question does not address these factors which raises serious 
question as to the validity of establishing total recycle of 
rainwater runoff as a national industrial effluent standard. 

Recycle of process water in a multiproduct plant presents 
several problems involving product contamination At three of 
our plants a wide range of products, including various sodium 
and potassium phosphates, agricultural grade and food grade 
phosphoric acids are manufactured. Even within the three plants 
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each with the same product lines, there are wide variations in 
the manufacturing processes. 

In some cases we have continuous production lines producing 
a single product line throughout the year. At other locations 
we have production lines which manufacture multiproduct lines by 
switching the products, including raw materials, as product - 
requirements may dictate. One means for recycling process 
wastewater in a phosphate plant is as feed water to the 
phosphorus furnaces. Since the phosphoric acid produced in the 
furnaces serves both as various grades of merchant acid and as 
raw materials for various phosphate products, recycle of process 
wastes to the furnace is limited due to the problem of cross- 
prod .ct contamination. 

The second means for recycling process wastewater is as feed 
to the raw material reaction and drying steps, cross—contamination 
again limits recycle particularly when single production units 
are used for multiproduct lines. The problem is simply that 
sodium and potassium salts cannot be inter-mixed or mixed .with 
merchant grade acids including food grade acids• 

We recognize that the draft document in question relates 
specifically to phosphoric acid and sodium tripolyphosphate (STPP). 
We believe that effluent standards established for these products 
should be applicable to plants which only produce these products 
and not to multiproduct phosphate plants. 
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In our three multiproduct phosphate plants we have been 
actively involved in an effluent reduction program. Generally, 
we have followed the basic concepts in the draft, i.e., separation 
of the non-contact cooling water and recycle of the process water 
as much as possible. We have reduced our phosphate effluert levels 
from 5.4 kg. phosphates (as P) per M kg. of phosphorus consumed 
to 2.1 kg. This program is-continuing and we project reaching 
a 1.0 kg. level upon completion of these projects. The 1.0 kg. 
level represents an 82% reduction in our phosphate effluent 
levels. Although there will continue to be a variation in 
effluent levels between plants, this level could become, we 
believe, a reasonable basis for a national standard. 

Considering the problems of plants located in diverse 
climatic conditions, we believe the 1.0 kg. level represents 
exemplary performance for non-fertilizer multiproduct phosphate 
plants. Cognizant of the diverse nature of the phosphate 
industry, we hesitate to recommend any specific effluent level. 
However, we do consider the 1.0 kg. level to represent a _ 
technologically practical limit for the industry. 

in summary, we feel the draft fails to recognize special 
climatic and physical plant conditions which have major impacts 
on the practicability of recycling rainwater runoff in the 
manufacture of phosphoric acid and STPP. We, therefore, 
seriously question the establishment of a national standard 
(Level I) of zero emissions from these facilities. 
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We further believe that standards established for these 
production facilities should not be applicable to multiproduct 
plants. On this basis we have proposed an alternate recom¬ 
mendation which we believe can be met using current technology 

• m 

for multiproduct phosphate plants. 

ELEMENTAL PHOSPHORUS SEGMENT 

PMC Corporation operates a major elemental phosphorus 
• plant in Pocatello, Idaho. Based on this plants performance 
and our review of the draft document, we do not believe there 
is a single elemental phosphorus plant in the United States 
which presently meets Level I recommended standards. 

The basic recommendation of the draft document are for 
total recycle of all process water and rainwater runoff 
(Section IX, 3.0.3.1.1, & Section IX, 3.1.3). The justification 
for these recommendations is that two plants, TVA and Plant 181, 

have already achieved zero discharge. 

However, Section IX, 3.1.2 of the draft document states in 

reference to Plant 181, "under conditions of very abnormally - 

high rainfall which would exceed the capacity of the pond 
% 

system, the only overflow would be from the final rinse water 
supply ponds, thereby minimizing the quantities of pollutants 
even occasionally discharged." We submit that this condition 
does not meet the criteria for the proposed National effluent 
standard. 
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• We have contacted TVA and find that, in fact, process waste 
streams are discharged both directly and indirectly into the 
Tennessee River. We, therefore, contend that both plants cited 
as presently having zero discharge do, ..in fact, have discharges. 
We further believe this raises serious question as to the 
validity of establishing zero discharge as a National discharge 
standard for the elemental phosphorus industry. 

We do not wish to propose an alternative Level I standard 
simply because our experience in elemental phosphorus 
production is subjected to highly localized conditions which 
most certainly have an impact on effluent levels. However, 
we believe the validity of the zero standard has been 
sufficiently questioned to warrant further study prior to the 
establishment of a Level I standard. 
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notices 


ENV 1 KOWJE *YAl ?R«)TECT! 0 ;j 
AGENCY 

EFFLUENT LIMITATIONS CU'DnVvvc 

AND STANDARDS uf PERFORMANCE 

FOR MEW SOUK'.LS 

W*inc* Notice cf Hub!i: Review 
Procedures 

Advance nolire Is h-.re'iy given con* 
coming notices of proposed rule mi*-In is 
to be published by the EtivtrontssrntpJ 
Protection Agency (“DPA’) with respect 
to diluent limitation:. -uldcltoes. stir.:’.- 
ar <i» cf performjo^e, ci>q pretith.imnt 
standards for new sources pursuant to 
sectlom. 234(b) Sffi end 307(c) of the 
federal Water Pollution Control Art. i\s 
amended (S3 T.S.C. 1?51. 1314. 13 s as«d 
1317(c); SS St<*t. SIC r.t tee.; Pub. L. 17- 
500) (“Uie Act”). The purpose of th : s 
notice is to facilitate public comment 
upon the wjuiathr; to he pro*nul" a! ?d 
under sections 304(b). ?0S and ?C7(c>. 
both before and after the priblli alien cf 
the notices of p-opci'd rule :nr.'.ur.".7ii 
addition, this nc.t.'re will explain VPA'.i 
overall pirns for development of : t*-it 
limitations guidelines port standards cf 
performance for new souices aiiii the f>- 
proach which 1*. fcchie taken by the 
Agency in discharging the duties placed 
upon the Adciinli'mior uncer reed ans 
304 «»*). £06 and 307(c) cf the Act. 

El A believes that the exiiosure of tl.- 
technical basLs aud rearmin'” unr'srivjnr: 
regulations to be established piusmnt to 
sections 334(b). SCC nr-.d 317(e) Is essen¬ 
tial to the proaiulsrehon of sound eiltuont 
limitations guideline? cr.ij Ktmr'anT e: 
performance for new source!s A* t:i; mine 
time. because of ill* rtenciilncs fe: action 
imposed upon the Adn’Inistmtor under 
the Act. both ETA ur.d the pubiic will be 
pressed :« tvcrlyrc rnd resoire b.' -.ly 
complex tna important issues in a refs- 
tlreiy short time. 7r order both to de¬ 
velop sound resulatRms and meet the 
time schedules vt by the Act. ETA in¬ 
tends to Identify rs many lines a.rd 
elicit points cd criticism at the ear' os 
possible time. To resolve such issues 
often win require further staff work si«d 
management decision- lakihr; within 
EPA and may necessitate substantial re¬ 
drafting of regulations arc support <**>'•- 
uments. Tlierefore. extensive extem-il 
review rennet be postponed until inter¬ 
nal Ef*A review of ii- : :t*l recommenda¬ 
tions for eluent limitations guidi.Uncc 
and standards of pc-renmneo ;ies been 
completed, but niu»t proceed concur¬ 
rently with EPA’s ov.ri Internal review 
and decision-making if the Act’s do.d- 
liui-s are to be met. 

EPA lias already begun this propers by 
seeking comments upon tire ft technical 
reports ’rum persons and orgsnir.vios , 
known to be* Interested in particular 
source CRteyories. These re—>ri 3 (which 
are dlr.ru.esi further brlow) ron.xiu 
tentative recommended criwrt limit — 
tlons rutdciir.es rjui standards cl pir- 
foemauee. Tills notice s L :k.s to suppV- 
tnent this already lr.IMvtcJ ester vol re¬ 
view and facilitate further review and 
public comment In 1st-- Au.rust end ear'y 
September, when notices oi propered -vie 


making vifl be published in (hr ft o-nui 
Kkris*. The r.Tirc is div'dt f :.vo rh. tie 
parts. Fir-t. iii» t..*!c lef.a! Mif-p-ity ;.jr 
rcf.ulat osk cotiecru'njt * .\ c .‘ lu.-ua- 
t'oas guideline.) and styivV : n j; >*?;■- 
lovmrncc to: new sources will be set 
forth. fleco.id, EPA’s general r.'dhod- 
clogy v.-iil be described. Third, tho i"-a:is 
bv which M»A r.ss to date, ano wil! d. 
the future, ned: tha widest put-iiob* yub- 
lic scrr.Ui.y cl the tuohiiicui n:.<t :r<ja* 
btvsia fur the rcc.uii.Ucas t» be rs.ab- 
li-'hed vltl be exp'eircd 

1 . tpsdl cuthorliUrs —(a) 

:>C!»i( tca-ces Ac('3i SOIfb) »■: the Act 

i - TJTCa the sa.vste.iieut rv n. t later 
ui.m July 1. . j« 7, cf cfwc.it ’■ ’ t it.s*i> 
for ;x<i:it sourcta. cUicr tiiui -.;: v j’ , :',y 
owned Utarr.cnf v.-cr!;*. rhi-’.i i.-quro 
tiie auphetfion of the b.- t nrwtie.ii» 5 e 
centre! technology current)}- ik iVc aj 
Seed bv the Administrator j.-jr*u»mt 
to section 3C4(b) of the Ac ., fi ..koa 
301(h) olsn requires the sehievjmont ov 
not later thru July i, 1533 , tZ-itat 
MmUjMofis ler wint sourecr. o’*s.r »hn;i 
r' h!'r:.v orned tr-.itr 1 r.t w -.ia. viiicli 
require Uie appi.rxtisn o f if,, ^ s . ^, a ._ 
sb:« tcchnoh ?y economiisity nchieruble 
w.v’sh V.-iil reai’ii; in io--.:- 5 n..eic fttrU-sr 
projre*s toward Vie r.s':.:;n.i gv.ij ,,f 
cHn'inriiiir i.he divclia.-ic of cf- j 
*^-•- 0 . d’jterminti in •'ccs-i n cc v ith 
tp' ,t.s .ions is. tied by ft.i Admi’vV-nttor 
pm4ur';t to &'•: 1 1 .. 304in) v ’ the : 1 
Section 304(b) of the Act reiic-.c-s Die 
AdniL-’istrR’xir *0 pv*bi‘.sh . c -ts 
providing guir—id.es tCr e £j UK . ; . i'-.ar- 
tians fcttinr forth ’.ha dc-w cf cJnent 
l.-c; ion r.’.t«:nab?o thntvn the appu- 
i .civ o» Hie bc.t practicable control 
tcohrolofy cu.-renUy avhti;(the 1177 
rsquirc-.--e»t> r id the degree oi e»rtnt 
rcuOitinr aU-'n:V»:e th.-octh .he ro;ili- 
f: ‘.ion #r u.c b«.st contrc’ n.c-ts— r.v . ’ d 
pircLlccs teiutveblc fcidudin*. t.catruent 
tyebnlcucs. p.v: tt, and prm.x<Su;«j jenr- 
vatior.?. operat-nt methods and r;.. cr 
Dtemslives (thr ifi3 rtiiuiretrent). 

lb' ;»>y imi-ccr. Scotlnn 315 of toe Ad 
ri*n:.rys the r Va—vcraent b;. re-..- .x - *r- cs 
of r. biricra) standard cf r^fn.-r.anec 
prcvltin? for tba control of thy dis-iiary > 
of pollutants vhir'.i rcfiecVs ths srv.itcst 
ow’rec of citcer.t rcdotiion I-I r'» 
tin AdmioT'.r.uor detem.ln-s to bi 
achii-.ubie thiough Rpylication cf *;ie 
b-:l n-ailab.’e d»:r.or_Ur.n rd ccntro! 
tcclinolosy. rremses. cpc.-.ti**,: ircth- 
ots, or other elteniattves. ir.rladir,-.. 
v.-hrn Fi.'.cfcr.ble. a standard rertnltticg 
no discharge of pollutants. 

Section 30j(b> (1) (B> of the Act 
snilres the /.rininlst-ator to u.-r> art 
regulations cstublisiiim; Fci’crai -'e.»>d- 
m is of perfornvutcc !r>. c dyrorlcs cf 
new sc L'-pcr 'nrludrit In a list mf'i :.-.t 
pursuant to section 20t>ib' (!' (V, c« .lie 
Art. The Adiriiiisltetor pub’ished in thy 
Fry-rsi. Pjic-stcs of Jar.ur.;y ;3. 18‘i3" 
C3 Fli is£l» p Itit cf source oUwcrtes 
for which ata.-ulurdi ef perferrunre for 
new rcurce; will tnilinlly be t. inb ivhetl. 
cicticn i“J0(a)(3i dermes “new scnrre“ 
rs ’any sou.Xw, tno i onsbuct’oR of . hich 
is commenced R'ter the rublicaU.aa of 
preposed reciiUVoii* prvscrtMne a sitnd- 
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nrj of performance under this section 
which wU! be applicable to such 
source • • *." 

Section 307'c) of the Act requites the 
Ac.ininJV.rvtur to promulgate prer'. rai¬ 
ment standards for r. category of nr^ 
sources at the same time ‘.hat standards 
of performance for that cate;"-:-; r.ro 
promulgated pursuant to .*es‘.i>n* 30G. 
KHA presently pirns to include in pro¬ 
posed and promulgated mrulatloiv: cs- 
tr.l’lishinT siinriards of perfortrar ; irr 
new 3<)r.rc:s. vroVlilonr. which vi!’ : 

o. uiro a; plica, ion oi pretrcatnmnt vnad- 
aids which are const "tent with ifi’A’s 
proposed pretria'mcnt standards U <■ es- 
1 stlne sources. 7.7. *■ basis for the letter 
standards Is set fori!', in the .V,:e:r«x 
Kic-isrra of July 19. 1073 fCc( l'=t 
102315) under <0 CFIt Part 123. The 
provisions end rationale of Part 12 1 no 
equally si pllcalrc to sources which 
r;ould conititut-Q “new sources", under 
section 303 H they vert- to dtrehargs 
pollutants directly to nuvIfiaWo v.iwr, 
except for 9 1<3.1?3. That section pro¬ 
vides a prelrcatinent stsndnrd !«r “Jit- 
comps tibia pollutant*" which requires 
c.'pl.cation of ti.e "best practicable (pa¬ 
trol technology currently e.vivlaUie," 
srbject to an adjustment for amour../: of 
pollutants it moved by the publicly 
owned tie '.ii.v.nt work?. Since the i.cc- 
treatmeiit standard, to be prcir.uiirarod 
under section 307(c) apply to "‘w 
ejurecs, t!v rcju’.all-ovv w>tnl>ii.-*lns 
standards cf pwrfonrance for rev; 
sources will amend § r.*3.133 to rea,:tr« 
nprtlcattoti of t‘.u. rtimdard of rerfom- 
rp co for now tourer* Miner than t he 
•‘bc'.t practice.!)!*" standard r.pp'.i .r'j' to 
existing r.viues unuer sections 301 rr.d 
30-t(b< of t;vj Act. 

2. ETA's methodology —(a) Ot “rail ro- 

p. uneft. The technical studies rii.tc.u- :C 
l-elow end * J .c ch- vlomnmt cf raycia- 
Herts for ri.tuent limitations Ki.l.i ;'■.•>• « 
and standards c.f pcrfcrmerce are tiH'i.r- 
tcl.en in the following manner. The point 
source ea’ccc y la f’iTt studied fur tna 
pur*<oss of <• r cr-Vr.'.-.n rrbt-thc*- 

rate Umtt.-vMcr. arc! standard* wo . >- 
proprlatc for r;i|;e:cnt ;:cym»>»te v. 
the category. Tills ttnc.ijsls liiriiuici it 
determination of wl’.clhcr different.' a in 
raw material used, product pr.->e*i: .ed, 
manufacturin'’ process employe; - , i to 
and si/e of pluiits, v.rsic water 'or-' 1 * .- 
uei.tr> and oti.tr factor* require d-.*iv'.;.;>- 
men*, of sen.-rate ItmifatioiA and rv.tucl- 
ards for diilcrcnt segment* of the point 
source category, The raw waste charac¬ 
teristics for c 'Ch ru-h irn.ncnt a:.. *.T:» 
identified. Tb.* includes an euaiysls of 
(1) the source, l'ow ar.l volume of v.ihr 
used In the process employed ai.j i;>e 
sources of waste and waste waters in tho 
p’vit; and (?) the con-.tibMr.U of ws.s 
wpters. The cciis*.iturnts of the 
voters which should o- subject In eluent 
Jim'taMons puidulittes ;w.d standards cf 
pen'oitnr.ncc arc then identified. 

reset, the ccn.ro! and treatment tcoh- 
no!ci(;l». , i — rls'lnv will a c.v:h a e manA 
tre tdcnto. d. T alt hicludca :*n •cvnvv.- 
ert.'er. of e \cii ch: tinct ronircl nn.l ti ;.f- 
n.ejil tcckncloiiy, Including both tn-pl'-.n; 


and cud-of-process tccliualortcs, wh'ch 
exlrts or Is rtpahlc of h-)i .’'2 '•-signed for 
eac!i segment. I; alto Includes ;>n lr'cn- 
tirieatiou of the eliiuei t level reru’ilns 
from tb - a.nplieatlon of i.ac'i of the treat¬ 
ment end control tec hr olcd-s. In tenru 
of ti.e amev.ftt of eonctltut-nts .and the 
ch-.-iuicu*. physic"’, and cJolcr’cni ch.tr- 
actcRslics of pollutants. T!-.c problems, 
limitations rnd rollr.hiU'.y cf troh treat¬ 
ment arvi control technclocy ?rc r-’er* 
identihrd. In ndditl<*n. any )»on-tra,er 
o.Tilly er.vir mmentel irc.r-och such rs 
t!ie c.- v seta nf the upol.iatkn of such 
tOchooio.jU • uco.n other pouurloa prob¬ 
lems, ltvcJ'vJJujt air. rolid yrarte. rots# 
and radiation ts examin'd. Fatally, the 
t nsriry recu’ •eruer.to of each cotu-ol end 
treatment technology arc deter ironed, 3M 
well co the co r t of the applice lon of such 
techpolosdes. 

This information is then evaluated in 
or;i<. - to dctvrminn what i«v-‘.s cf t-cli- 
nn'pry fonr'.'tut* the "hr a nrnoffer.’.le 
control tcehr.ulogy currently a vs l - a'.'*.", 
"beat avaii.'.Mc b:Chnoio?y vccpcatlcntly 
aehtevftbl*” '’(id the "bait a /al'ut’9 earn- 
onstrated control >chno’.c p-oeesses, 

opcrutlmj i; ethods, or oi'er a’.tsma- 
tiv-.o." In id. n.ifylnr such t :chv.olc\!c i, 
va:‘ous factors arc romldsr.v'. (ovl'.uimi- 
the total cost of the r.ppl'v '..oa of ••oli- 
no'.esy in rclatiaa to ii.} cl t'.eitt rsuuc- 
t;or. benefit,, to be achieved Item inch 
application, the age of ciuinment 
faculties Jnvoivcti. the prooci.c c.m,*’oy,u, 
the 'i.in?cr'".a esperts et : ho n. ip' - ca¬ 
tion of var'mj'j typ's of control Uch- 
nujofc, procr-s rh’ tv-TCi u.q. - * r.on-vaior 
quality env5ro’'men»eJ tmuf-ct ttneiurtiny 
energy rcqu'ix.rcnl*). 

The <!■' To oj which the above analysis 
was par f ormed included mi-a pjnnit r>- 
plic.aUoiu, I t’A rc-rr.plir.-; #n l tespoe- 
t'ona, liidivp.? subtn’sy'oi j i.nd ouu't- 
ant reports. Including she rc 'C.tfl dis¬ 
cussed fce'avr. 

to) Tcch"fcci studies. gMidl-e of sop's 
thiity roi.it source ci’.i.evo: 1 u lor which 
rc.iui'.-ions v ."i Initially be r .o’oui.ca./ud 
were tnrtttUtcJ by F. T *A ro rein rs r>~s- 
slble niter )■.. cse of the Fcdcrcl \,'attr 
Pel'.utloa tT'OTul Act Amc;.c'ir.eat’ of 
10'A fOctebei id, 1973). These ttoUlc* 
corslltute tn-dep.h aunlvfjsol Uie Vch- 
noloi’iciil iar.oibiUty ruid c!ct) tw.‘c orals 
oi refi,ill'll or eliinlnatln;: il.'.che..sc* cf 
pollutants. TV..' studies, aionn .•■ith e ther 
irfonnatlon obtained by SPA in ths 
course of int- mal avd crvc.msl review 
of < Vue t'j reports c: o ■'v-wi-re 
:\vatlr.'ile t»FT*A, will serve r r. v. fou »• ■*»- 
lion :or the rcvulaticns to bo !;a.:ed 
under -sictions 304«h>) and 3.1 of ’ha Act. 

To hat'd e.tteriptesl to a-sn-.s wiilxln 
th« Ar-ncy in a very short i- •r.c.l of time 
ihj ln.r.c n'x.r.t :r of technic-, usreonno! 
■v*th r.tpcrlcn c- in the infti'.y dlve.r: print 
acurca cVe^arios to be eosered would 
have '..cun impractical. The m,' ore. the 
overall < Hla b'i'T mi! initial r r.rfyell h vs 
be ■;) obtALnrd Ujouch ecrlmc's with 
qualified tiehnlcal censv’t’nis. Tbcss 
eoru'jkiUnU were ta rtn ie te d t.s perform 
ln-daoMs it ."V s c! Civ.ii pei'nt -c i-co 
cr.tcgocy. unr:r tie sur>ervL"».s rud v'th 
tile c^sitancc of bll’A. In aCvOrv',tu.fe 


with the methodology dcr.crltxxl above 
Tho ivauitlnjr Craft rcpc’tn lnrluc'c Lil- 
l. J isn’atlva lecomuH-rw:atloixs witli rc- 
rpvrt to the cSluent limitations puidc- 
Jir ?r ftr-d standard* of pcifonnanco for 
t’.e twrUrulnr point source category con- 
c■-. The draft rep-irts and recomrnen- 

dai.ons sire then subjected to extensive 
lT:r:ul and cxtemrl review. The otx- 
♦rvaters arc or.slstinK hi tiie IrutiM col- 
icc?.r>n tt;d collation of the data b:-se. 
The res’>on.'Ub:!ity for c-atabltshirg c'.'u- 
e-.t limt-arioru Kuid.-ilnes and standiuda 
of performance lor new sources, of 
course, remains vita iff A. 

For c.-ch of the point source caloirovics 
covered !>y the tcchiilctC studies, KFA ts 
also conducting cuppicmentary studies 
o' he economic hrp'xt viiieh ronid re¬ 
sult f:o;.i appUcRllon of ultemr.tive con¬ 
trol and treatment b'-bnolop.es. Tiv 'c 
studies "dd to the economic wnefj’sw r.l- 
r : iiv vuiirtrkcn a- part of the technical 
f i d'.-j. v hlrli r-'T.cv upon the ir.vc. t- 
!e*r.‘ r.nd operating costs associated wt h 
v; -:ciw alternative coatis>i Ai.tl treatment 
ttrhoalofries. by estiinating the breeder 
cc , ninrr..i elects which might res*oit frem 
v,* required ap-'llcatlon cf various toeii- 
r'/o' t-'v. The ccOT.ciruc Impact studies 
vill •r.vasttsratA cfleets of alternative au- 
.i.rcu.'i'cs us terms oi product price in- 
crj.-.-’-s, ijffect* tip<.'tL fPiolcymeut and 
t*io continued viability of auoctcd plants, 
eTr ••'. upon lor-trn trade ar.d other com- 
pot'ttve cilrctii. " '.rev rcoovts may os oi>- 
. di.ol in t ie san e c.irmncr ea the 1IPA 
dr>.;t w'.jOi ts, v* cUscasMTu in section 3 le) 
Vs.orr. 

Cvuractors - technical rtudi'-s of the 
ft>T ;,,.int scurc* categories h;.v« 

tx in completed: 

1. I't'.lp. I’-per t’j.i F’.psr'jo.'.nl Mills 
C. “ ■iu'-rs vop'r xr.d i’rvd M'.’U 
?. v- r. rrotluci. err) :vrcoring Proc«»irg 
4 i'y.’.ry Product P!oce.x«lng 
a. O’ctr Mills 

K. C-r -jvl and Fr<v.'rv*a Frulle luul Veg«- 

(r.U'cs “rc^y-'ing 

7. C-icn-l and **rr.er.-ed Srsfood Piccc.m- 

■'riT 

C Pest Sugar Processing 
9. (T:. nuqar broccrsir.g 

:o. r-v-iis null 

11. V ment Martufecturlng 

is. r-c'ot. 

13. f: cc-.ropUtlng 

: J . O.vxaic Cliin'-'caU f'anufaeturirj* 

lo .v.t.-:'.o1c Cbta.ic' 1 * ihMMlHU 

it. i’lrui.ca rna eyatiieUs Materials Manu- 

;. -t.iriig 

17. bran rnd Deterrent Manufocturlcg 
17. .* -Ulcer I.c.»nufec;urin« 
i7. tvtrnlcum nefluirr 
i. iron end bt-tl Munufsctrjtng 
lit. n'-'.lerroua .'utt-v s liiu'xitautuilng 
SS. PI)' p’-.'.ls M.unK.'cUirlnr 
Strati Ttectrle iw-’r-'cnie 
rrrr.-cUoy Jlsnufaeturlng 
tj I, vhor Tanning rnS rialehlng 
}). O.cai Vani’f'.ctutiui: 

37. I. ii'ist'un rirccfj’aie Manufacturing 
:S. him’»«rI*roCucta I’rc-.ere'n- 
' r i Sug-r Pruccrsii.-; Ii.auatry 
30. Ir.sul.V.lon riii-rc’ .ti Industry 

3. /h.Wie p&rltrlnatlon in the devet- 
orrr.i': : cf rentilatiors —(i\) Review of 
i.'.f c/f couit actors’ reverts. Vho oom- 
p ;/J .ciitra-'.tora - r.ports are presently 
unucrgolng intensive analysts within 
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175 Tail Main ferret 
EVankfortt Kentucky <0501 

Loii-ohinal -r. -.m Oon voi OmnUn 

P.O. Crr.xw iO 

Uitlvin;v* Mt'.'jn 

lh-.tou Rouge, IwanUnft 70t33 

Knvtru-uneotal Health picti-va 
Loulrb.oa State 1 ‘oirvl of Health 
New O.’lniu, Lout-Uann 

Department o< Knvtontr.eut.vl Protection 
El ite Uo J5C 
Augusta, M.ilne 0443D 

Water Resources Administration 
TVwp S*ete> O.l'co Building 
D2 w»u r l'ii»?v.rce» 

Annapolis. Maryland 3H01 

Division nT Water Pollution Control 
State 0-2;* Building 
100 Cnr.'lrM 'O Street 
Boston, >.Lw:a.'c:iu*c.-te 02203 

Mlchlran Water P.»eourc»r Cominleslon 
B'oven T. '.fuson Building 
Lansing, Michigan 4581G 

: lime iota Pc’:otIon Oont-ol Acency 
State Board cl Health EuMdlng 
717 De!i'T7B*»:Jtroct, C77 
Mlnner.pcl is, M Innaeota 6M4D 

MLcaltelpp! Air and Water Pollution Control 
Comniirrfm 
P.O. Boat r,7 

Jackro-s, M!*; bttlppl 59.05 

I tlssctr 1 Clean Water Commie slon 
P.O. BOS 154 

Jaffcrat.n City, tcroourl 03101 

Division of Environmental Sanitation 
Stats Depart tnr-kt of Haslth 
Cogewell Building 
Helena, aicu-onn 59001 

Department of Envlrorunnnt J Control 

1470 P lltr-ct 

Lincoln. Nebraska 6050Q 

Nevada Coj-mralon of environmental 
Protection 

201 south nji rtwet 

Coraoit City, Nc7ad» G97C1 

New Ilcrapvhtre Water Supply and Pollution 
Control CcT mission 
Prescott Park 
103 teuton Mat 
CouooeJ, Now 11 -mpthlra 03 101 

Deiart-nentof DovlroaTTW’iUJ Protection 

PC. Wo* 1330 

Trenton. Now Jm*j 08073 

New Mexico Envlrotunent Improvement 
Ageoey 

P.O. Wo* 27-13 

Santa r.v, New Mexico 117601 , 

Indur. trio! V.’ri.-ta Bureau 
New Tort E'.r.te Dcnartraent of Er.vpon- 
r.-.en’al Co:>aervatloa 
60 Wolf Iloon 
Albany. New York 12201 

OClce of Air and Water Re.-.eurecs 
Department of Natural and Econotnlo 
Resources 
P.O. Box 27CB7 

Raleigh, North Carolina 27eil 

Environiiorutal Health and Dnclneoring 
Service* 

Department cf Health 
State Capitol 

Bismarck, North Dakota 62601 


Oregon Department of Environmental 
Quality 

IMS s.W. Mirrison 
Porllaud, Oregon 07205 

Bureau of Sanitary Kuilnrering 
Department of Environmental Resource/ 

P.O. Box 2351 

Harrisburg, Pennsylvania 17120 

Division of water Pollution Control 
P.b-<1 r Island Deportment of Health 
Sta*e OlEre Building 
Providence. Phw’o I-Iind 07003 

Sooth Carolina Pollution Control Authority 
P.O. Box 11025 

Columbia, South Carolina 29311 

Dl virion of 3-.elte.-y Im-jlneere aud Environ* 
mental Protection 
State Department of Health 
stale Capitol 

Pierre, South Dakota C7601 

Division of Wat-rr Quality Control 
Dcp.'Jdment of Public Health 
#21 Cordell Hull Building 
Nashville, Teruiestso 27910 

Texas Water Control Board 
P.O. Box 133»C 
Capitol Station 
Austin, Ter-u: 78711 

E resu of PnvPonmontal Health 
Jr, vision of fTiutth 
14 Medical Drive 
Salt Lake City. Utah Gil 18 

Vermont Agency ol Environmental Coi-ee.-ra* 

tlo.v 

Montpelier. Vermont 05392 

Virginia State Water Control Board 
1010 Btate Cr.ca Building 
Richmond, VmjlnJa 27719 

Wsj-hln gtnr, Department of I oology 
P.O. Box Ek3 

Olympia, WasNngton 07504 

Witt Vlndnla DlvKIonof V.’ator Rseourcea 
Department of ri stiuel Heoottrcea 
1201 Gneni’rlar St met 
Charloeton, West Vliylnla 25311 

Dlvl-len ef rtivlromoer.tal Protoetlon 
Wlrtoc/iln Docorunciit of Natural Resource* 
P.O. Box 430 

Madison, tt’lMonsln 53701 

fMr.lt.ry Enrtv.e-Tlip fkrvlcjs 
Division of Itv.’.lh ini Xstikal Ftrvlcee 
Department c-I :.lth and Social servlet* 
State O.'lce Building 
Cheyenoo, Wyoming 82001 

T>.iiuTorJcai 

Environmental Quality Commission 
Government of Memo* 

Payo-lngo. Tutu'la 

American bamoa GcP20 

Water Pollution Control Program 

Covcinree.it of Ousel 

P.O llox 2>310 

Agnna.-Guam 95910 

Environmental Quality Board 

P.O. Box 117B5 

Son Jutn, Puerto Rico 00910 

OTlcr of High CcmoUiSlon 

Dlvliton ol Envt'onmental Health 

77ust Territory of tiro Pacific latautls 

Ssljsan, Mariana Ii.land 02260 

r.r.ra Beat»r CouauvsiOH* 


EPA fcr.d ore slso receiving rxlenslve 
exterrml review nr.d coin.-ner.t, mils 
process of lntcriisl er.d e-.tirnul review 
Is being errried on clnsuilantonsly In 
order to make the most of l ::c urns nvail- 
able une'er the Act. C:ve tin c-ir.tractoni’ 
draft reports are recciv :l by r.T’A, t’:ey 
are lirnviediat.e!y owin'. ..ted to a li.-t of 
external reviewers for critical analyt.s. 
The persons or lnsiitutiop.s i'.-.tod be¬ 
low have been sent the drift rcr-orts. 
They hove been asked to ereiiRient within 
30 days so there vt!t be time lor their 
comments to bo taken Into account by 
EPA when preparing proposed rule 
making documents. 

•him 

Alabama V.-nUr Improvement Commission 
Sta'.a OSic ? UuJClng 
Mont,rsmcry, Alabama 35104 
State of A)r,.-.kft 

Departrr.-Tit of Environmental Ccns«rvatlon 
Pouch O 

Juneau. Alaska 86291 

Comm!scion of Arizona State Deportment 
of Haoltb 

4019 N. 33rd Avcuue 
Phoenix. At Iron a C5917 

Depnrtjrerit of Pollution Control and 

Kcolof:y 

1109 Harrtne.on Avenue 
Little Roc)-. Arkancaj 72202 

California Btute V7ster Resources Control 
Board 

Secrsjna^tc. California 95814 

Water Polltillou Control Dlvt-lon 
Colorado l xyiu-tjnntoi Health 
4210 Hlltii Avv ,uo 
Denver, Colei ado L1J20 

Division of Water Compliance and Dnuardorus 
Substan-n 

Departr..cn*. of Environmental Protection 
lltate Or:lcc Tulhllng 
Hartford, tvr.r.ectlcut 03115 

Daportmenl of Natural Rcrource* and Znvl- 
roTunor.v.d Control 
Capitol Complex 
Tatuall Hulllluc 
Dover, Delaware 18301 

Departnwnt of I“o!lutlon Cv>ntrol 
2562 rxeeuilve C<nu.r Circle frost 
TftUahar -t e. Pit vula S3501 

Envlrontnviital Protection Dhrltlca 
Dcpvrlm.mt of Natural Reroute, s 
4'. Trlutty Avenue. S.'V. 

Atlanta, Georgia 30334 

Aailstant Director for EnvlretiineTital nealth 
Hawaii Stale Department of Health 
P.O. Box 8378 
Honolulu, HaweII 88801 

Indiana Ftream Pollution Control Hoard 
1333 West Mlc.llcr ll StrePt 
Iitdlttnapoll--, Indiana <0200 
Stale of Idaho 

Department of Environmental and 
Commtmlty Services 
State Hou-e 
Poise, Idaho P3720 

Water Qualify Vvnr.-ement Division 
Deparlii'iit cf Eiirlromaental Quality 
Lucos StM< OlHcc Building 
Dca Molne*,, Iowa 60319 

Division of Environmental I’-rvlth 
Ktavu Stale D partmenttf Health 
695 Kill.; Annul' 

Topeka, Kaua&v C5C03 

Kentucky Water Pollution Control * 

Comnils ,lon 


Ohio rcrtronmcntal Protection Acency 
Colun-bun, Ohio <3210 
Drt'irtmerit of PoUuUon Control 
2241 lf.W. 40-.li Street 
Oklahoma City, Oklahoma 73113 


Delaware River Basin Commlralon 
26 State Pellco Prlvo 
West Trenton. New Jcrrey 08528 
New England Intcrsuae Water Pollutloa 
Control CtKTvn-.u-l.in 
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607 Boyiflton St!v#t 

E 04 ton, Mraiichujeltn 05136 

Ohio niter Vrllry BanttAtlXI Ouaimtssloa 

414 Wa'r.ut fitr<-ct 

Cincinnati, Ohio 45203 

The reports have also been.transmit¬ 
ted to the follov/in; nseneJcs or oi ranl- 
utlGna: 

Acufci'^ Airr Orrtcr t or/oa Bp-vrro to tut 
ForjMU. Govr—-nrfrrvr 

Department cf /.qrl culture 
Atomic Kl ergy C'jnuti!s.-.tou 
Department or Co-nmcTee 
Department of Deton-e 
federal I*o*<tr Comml-ilon 
Deportment of Health, Education, and 
Welfare 

Department of Housing end Urban D.vclop- 
ment 

Department of the Interior 
Ouice of the Energy Ailvluor 
Department of the Truaavry 
National industrial Pollution Control Ootm- 
eu 

U.S. Department of Commerce 
Water Resources Courrll 
Teneesseo Valley Authority 

Peer ic Jwttrzit Gaourj 

The Ame.-lcr.n Eoel-'y of Civil K i.rU.r~n 
The American t»od«tv of Ijaebahiesi Rngi- 
r.eeej 

Businessmen fe: the Public Interest 

Conserratton Dlvlrlon 
Notloiiki Wildlife Federation 
The Cona-rvnt on Foundation 
Environmental Dofenao Fond. Inc. 

Hudson Jtlver 
Sloop Peatcm'lon, me. 

Natural I’.eeovno's Defettw Ocuisc'l 
Water pollutlou Control Federation 

InBrsToT Ta.crr t ''ocunosa e* Cotararma 

Tho A'umlnum Association 
Aluminum ttrcit'-T ithd ..••‘■ycllng Institute 
American Com liters Fcdarutlon 
Ame-bMU rieciroplattr*' Society 
American-Ficrii:. Buqitr Cane Ijoeeue 
Amcrlo.m Frozen Foe»l Ir-tltute 
Amnrtcru netooe.-ad Association 
American lion and Steel latutute 
American live tock cVc-d' .* Association 
American Jte.i* Institute 
American Mining Conyroas 
American Nr.t.ouil Csttteman'a Avajclatlon 
Amtrloan Vf-r Jus'ituto 
Amcri.&n ic.-oui m. .'outtut* 

American Piywou'* Actociutloa 
American Futile Power A or elation 
Americas bhrlrip Canncrs Association 
American Wood 'br-erms A'W >• Ion 
American Wood Pre'erwr* Institute 
AmerlcAn T.xt.’z MfttiuXaetnreni Institute 
A.S.G. Indmtnes, Ire. 

Atomic InUcv.riM Forum. Inc. 

Beet Sugar TWelopmeat Foundation 
Carpet oral I’.u- Ia. tuv.te 
Catfish Farmer* ul /.meric* 

Cliwapetke b.i 7 hoarood. Industries Associa¬ 
tion. Inc. 

Chlorine Institute 

Copper end Drafts Fabricator* Council 
Corn Refiners AssQiill'm, Inc. 

Dairy India try Committee 
Dimmltt A"rici3".ur»l Industry 
Fdiooc Fleetris liulltu'.o 
Kovlrcturen'-nl r cUutlou Control Pre-gram 
Glass Container. Inr. 

Tue rcmwlloj' Asv»-'.ctIon 
The Fertilizer Infinite 
Fold Motor Ci.iiipuny 
Glass Division 

Glass Containers Manufacturers Institute 
Itovn.lian fuipar Planters A'-oxtlatlnU 
Hardwood 1 .>wevid liaaufaulurlOjf AsecCiAc 
lion 


Institute cf Amerlc-ai Touttry Industrie* 
Infrrvt!oi al lustliute of Syntactic ItutiLar 
I’rMuocn 

Idbbry-Owons-Tord Oo. 

Ffa»c'oct".ing Cl. cm's s Aoeurlatton 
h dal r'rf.v.ra Soppllo a Aw.daUon 
I.iU:s**i national rto .rr tlon 
Nstlotu.' Ai—delation of Ilocrric ComoHUtee 
Malic u.si Asooelauoc of Metal Ftnlrhen 
National Broiler Connell 

I. at .otiml C inncre /rtv'clM inn 

Itcticiif.l Council o' tii- issuer Tr.iit. 3 fry for 
Air ml hi —.so. Iifinrovesv'pt, Ine. 

National TnOpcndent Mrs: Packers Alocjv- 
ticm 

Nation*! FL-J.erlm Association 
Nation d yioreit Prodatr* 't-oclatfcn 

J. 'sfFxial Mila Vroductrj Fetle: at'.r.n 
Nit or.nl curV. Produrtri Avrcclr.fiosi 
Matlr.uall .nders As'ocietlon. lor. 

KaCcunl F.urid »2cctrlc Cccperatlixi A:«w.-la- 

tlcu 

Ncrthcm Tertlle Aa'cc'afion 
National S?rft Vhrat Tflhors Aseoclallon 
I ortir.nd Cement Ao.-ociai mn 
P.F.C. ludurtries. Ir.c. 

Prot :lr. Cei col FroJucfa Ins'ltute 
Puerto Pico T.aod AdmlnUtmtloa 
Ttdoe aflU.rs As-srcl ir*-r. 

Hub--r hisoufivcturlnf 

TechodZiC A .oruiUoa of the I‘o<p and Paper 
Iniii’trf 

fioa;! mid IJo>rgent Apociatlon 
Syntbr-'c Organic Chemical Vanufaetunrs 
Ar .oclutton 

Tanr—’e Oo jurtl of Amorl-a, hie. 

Tone — .-o Vt-Ory p-jij - p.neae Aasoclatlon 
Tuaa I; w ct. Wntmclr • n>ih Ino. * 
Technic si A-v-xuatloa cvf liu Pulo r-od p«| ■■r 
Industry 

Unit* J fit-faa Beet 8v jsr Association 
Un'Zu 3tr.tos Car.e bujar Roflner'n Assocli- 
ttou 

We v * vm Fbete.3 Ifteat P. chria A-roc!atlon 
V7e-i.e.-n Ua-ii Preeerrcr Aftccl stion 

(b) Public nv.iih-.*Zitff of draft Iccfi- 
nic.'il rajz -t s. Th3 drr.lt rcr.crt.f »-■ \o’n- 
rnlrofa i'.rrd rp.riM r; ’'r.^iticUon In 
ntuir.ii.'ai is diUIsfill vr. r.cccaip’ish. .hi 
order to rur irlmke thf u.M'u'uctv. o: oiu.y 
estenirl review oi tna yooorts. tic r»- 
porrs tuirit Li trEPArtii.trrl to Interested 
C*rv«s inatedlAtciy ui>'n rtceipl by 
EP/s. PrfntiPT of subst'jftird quoti» 
rd Lee rfrf'i -f wouid craj’ifns two to 
this*: ver ts Mid, under ei.rUcr.i:! i fed¬ 
eral rc':v^.Moas. no l oic ilian i t rrvxi- 
tantrly iff conies of th- report.*, lnay !s 
provided tbrc.ig'i ctifslij printin': ron- 
trcrti. Tns JCJ cop’r* of the rsuorc shp- 
pilrtl by the contractors have I ’.rea'iy 
been lr.rA'.r fchr.uf'id in trnnsi'..‘.is«iv.ir 
to the orrmnirntlftEut list x'. above, rcl f<>. 
In torn i\l teview purpose* within iir’A. 
However, & copy of every report Js p.vr.i!- 
tsfclf la esrh of r?A's rr.iioral oi Vrs. 
which ere Listed In the Appendix to i.U« 
notice, r.nd r. compicc set ci the jv>v h a 
La rise r.vailr.We In IJI-’A's VAeshlorron 
Ovlces (Oiiiefc of Public AV.'i:*. "'iditn. 
mentrJ i-rotection A»: r v, P.oom '•%'-:iJ7, 
Wr.terelrte '.'all. Washington. DC. 
2C-10O). Tue Wushinyton oricu *viil : !.=o 
c’.r.lnt'iin a complete r ■ t oi conun. -t* je- 
cclvcd from ills public upon tin* ft re¬ 
ports and upon the i.rtl-nr. r.f y.rope-.ed 
rule in-ikinc which will sv‘ *e(i':cr.'.ty he 
publhiicd. Tt'ie craft reports, re- ..I'd 
EPA rciXiiD. vhlch •'•re dc'sr'bcd V.'o v, 
and all puoilc ccniaien**, v til :>r ay. ii.iV.e 
for liv 1 'rclion end corviry; ui'rine * 0 ';- 
ular b.i ■lr.e.as hours. Vitu-’r t~'A's L*t!or- 
mn'.ton nryu-ations KJ Cili, Fart if), a 
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r, .i fray be required for malar.R copies. 

'n .'liuiiL'n to revtevr of the hr'A copies 
of the rsports, la</-rested persons nr.v in 
ine.ny Inr.oners obtain a copy of it dir ft 
rirort by cuntactinv p.u orgaiiirAtUin 
l‘*u*d above with wh.*ch they have an 

a. T.iiatlon or by seeklnp to review a copy 
in tins paw'-non of the upproprlute btate 
agency. 

fc) Pu'uitc availability of f:PA drift 
reyjrii. Upon concluaion of internal and 
external roiiw of t)ie initial tHnft rc- 
p-ort'; and tiisir tentative recoinmenda- 
t’prjs, nn T.PA dr-Jl rejy*rt rvi!’. bi pre- 
li:nj Jr* support of proposed rcidis! ions 

i;a ireuc-d in ilia Z^Lny.r.n. Urmra, Tho 
EPA draft let-crt vi',1 be publish ad. slmul- 
i.aroovrly with the liotic* cf r*o>o-ed 
rule nvdiing. The SPA draft report may 
be cldercr.t from the contractors’ re- 
P' , rtB. purtlet.' irly 1 .1 to the r.r.•■.:■■«merit 
of praetiectbiiity or avruh.hllily of t-’sh- 
no!p"y, arc the conclusions rtaoh'-d with 
r.vp'ct to eiUuent Uir'.tatinn.s scvid.'Unes 
era standards cf pcrfornvtnce for r.cw 
some-.*. 

Iifit. ever, T ..'PA Com rot antlcioate that 
the Sidy, rsuert vt)l to markedly ch.'fer- 
I'.r.t in terms of the fun .lament \1 data 
i f«r the reguUUons. In most eaves, 
inalor Junes cr obioc’fors to the op- 
prrarh taboo or the conclusions reamed 
in the luPA e>Mt rerort vtlJl have already 

b. . n raised fcy tho comracton’ dr-it re- 
;mrt. Criticisms r.f ths adequacy of the 

d. xir. fc'.a;; end ths itnalyUcal methods 
emvioyed should therefore be exrrcssed 
row re‘hci th.tn 6ithi notice cf pro- 
pnsed rule in-t-Jn-. 

Nevertheless, Kf*A doua not rc;:p.rd the 
ci r>trr.r'-c.rr,* .hv.fv rrrort as an ej c'al 
V-.'K rtnuument t>r.d oc’ditlcnal r.or-rran.s 
v.-i ■ of oovrsu, be soiicltc.1 once the EPA 
draft -coort and tno av.oclau.-d nropaaed 
rt-'Vjrtiojui oro nublxhed (A final ! -V. 
rtPfrt dU tO'.o be prepared cr.i pub- 
Ils’tec! In aupoort of the final re'aUatlo'ts 
proia'ifar-eed ondcr roetlons 20t. c yAu), 
a r ..' and 577<u)>. Tbs ilP.'t dralt iroort 
wHil ha sent lo the list of reviewer* set 
forth earlier ‘n tfds notice. In add!!Ian, 
TT*.'< Is t :‘.">Uvhln 3 a malUr.y list e: other 
n.*rr?nj W Jiiny to obtain a cony oi the 
l-..'.'i draft •v’. o't. Any perron wLsulr.g to 
l.*r In.hided tr. tne list should so request 
cr. hc-.n r.\ yoasihle, but no lat.r than 

t y;. ;r>7i. me request should be 
nr’eriTirt to the "1-PA It format’on Cen¬ 
ter. .V. milon: Vr. Philip n. Wi mm, 
r.’i’cJrcumr.utf'J Froteeilon Acr ncy. lLoom 
t 137. V/rd-ersld-j Sfull. VTaahinr.mn, 
D.C. i’OiCO", sml sliould Indie,’!', which 
fOMlltc reiwris tiic person or orgiuri’a- 
t o*i Is interevte.1 In receivin','. EPA will 
'rwrnilt o copy cf the EPA draft report 
-o ri»SH oa the moil ins list. &s soon ps 
tli*. riport Is avrllaVe. Copier of the EPA 
ci* -> tc rr ports will otherwise be tr.-r.s- 

e. uli'd. u*>on request to EPA. at th« nd- 
r'r >.v< jugt cuotsd, usoon .is possible. The 
economic stuc"!* referred to in section 

iibove up! be made a vail able urx>» 
rreur-A In the r.u-*nc ntormer ns the EPA 
d-alt reportr- 

1 "'A £-. r 'm lo zzr'ie coTes of all re- 
j'.-i.-v :v>i 1 <otu.'.org'heinnrd svl*.h- 

!rr *r> 0*.*C:U-.CCt p t "COO r.s rt-'-e-’f *. L 'A 

therefore requa.t, the coopmution of *.he 
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NOTICES 


public who are Interested In, hut rot dl- 2. IV.rpirr.t inclusion on a n 
rcctly atfecUd by, the jeoiwM reauta- for tho j f A tSri ft reports j n- 
tions In awaiting the f.nr.t rpA report studies watch will he pukishe: 
to be published after the final result- same time c.-i notices of pro 
tlon Ls printed In the I\.irr.At. Jlscncz*. meklnr in the I’nosrLU. n -o 
rather than requesting copies of the EPA quests to be Include on the r 
draft reports. shoe':! he received b.v Aueur. 1 2 

(d> Sollcitc.lior. of public comment*. should indir.»tc which rprcifioi 
Ey seeking comments upon the initial rcoucst'd 

t,rcfc * v V* 3 - CWwnsnt upon the nolle 
prepared, and the Initial recommended por-rd rule l.-.hlnc- and f •> 
guidelines and sUtattan’.* which those re- draft l.TA technical and ecc 
f’’ l,cVl the; analysis did ports. All curu.eotc ircrfvetl 

comment which would orltr.anly eceur { ;."..vs altor puf’enttro >' t! “ 
after nolices of proposed rule muVJnrr.re the 1‘rni otn r.rci-Vrn VU K .' f 
published is trJcimr place now. Ta this , »kn 

way the resolution of many i.-vuc.i c n l» inciud-t'w?\hn^“'V I ^ ? j 
accomplished even before notices ot p-o- ‘ ;J, a : \ * L 1 

posed rule making are published. llv.-e dr^-Vrt tn'Vr'AjV^^rf ^ 
Issues will be identified and their recoin- tendeer IVi PhUh n vi- vi'i 
tion explained in the notices of pr .purrd m! mW Protor"^' aVoacv y<? 
rulo making. Issues which remain ur:re- watm-ido J.r-vd V/ashim"* 

solved will be highlishted in the not-loi 3. 204C0 " 1 V U 

In addition, ETA hopes to enable all in- T , , ,, , ... 

terested parties to be sufficiently fan'll- ,. ?? £i?7 llis ?”* 14 fht ' u, { 1 •*' - 
lar with the complex technical details H‘ V 3 , 4 *, v ‘* j ’' 

underlying the proposed efl’-jent limits- to* JeT j* '’v? 

tloiw and standards .so that they can re- V„V o*' < f,S u 'i t V' CC -lc 

spond to notices of proposed ruia nvdc- ,, ® 

inc in a relatively short time. In order to 01 K~ lri 

meet the deadlines Imposed by the Act, : r *// ” r L a J^ A J® r ' f ’ r '’ y 

the present plan is that the notices of be .® ,! ’ 1 , c 

proposed rule m o km .- willrcnticstformal. is e-rm -V'if^ £ll '* ? . 
public comments v: lliln 21 dij-bof pttbli- ’ 3 ' h 

cation of the notices in the Ftstucut. r.: ,-.- r ' h ', r , 1 •*;• ^,u,.aien.s ran 
istur. Those perx.tis who have indicated 7, ^^*.► ,n , llr -| 

their desire to be included on the mailing k '. ‘f L ,if 4 

list described above will receive copies of ,“ r ® ijl 1 ° 

EPA-s draft report supportinq the nro- •«* 

posed regulations in M.e >Voi.iUL rti srs- °ij r “ lct ‘ n? 

T*K. As noted. the:o reports will reilcct L ‘ , l ,'!] yC7 ‘ F^ v ! n 

EPA’.s Judgment as to the proper romila- ' 

tioas; however. Ib.ev vil be bawd *n ^ «»“ 

la-B-e part upon the initial draft tcpoits '’^im-e^soeU^C. "• 

(which will have been e.vaUabie in raoa soa end Vnc'c) o' t’^ At- Ln 

s/^^ 73> 

REA will comid-r oil comments re- tS^ B .L l ?,A ,n , , 
cel red up to the tine indicated in the no- v-pi solbibs su<^V mw ?!, <"' r 
Ucrs of proposed rule mnMng. In n<hU- “g 

tlon. to thoexlent time allow.*, ^?r#y con- ... 'f. I ^. ; •' 

me.Us upon the Until dm.it ronorte v K 

irffreS^ 3 ^ »■ --C c 

<fi> Conclusion. In summary. EPA Is. Dated: July.31, 1073. 
by this notice, st-.h .’ig to encourage ns 

svido nuiRing and the rough publt.-. review . . L ' CA, ' r 

prior to proposed end promu.’gr.tlon of AssMuit AuminM<vt 

efluent limitation? guidelines and r* aid- dir and Water I'i 

»rd3 of rx'i-formance is possible wltldn AmiKtix 

the time sllowcsi. T.u foUowlng rpechla Director, or.-o of pubttr Again, 
steps may be taken by interested par- RnslnwvasatBi ldutection Agency 
sons: cot M Street, R.\7. 

• i. Submit comments upon Initial draft "'“binetoa. D O. ao-ico 
reports r.nd economic studies. To fe.ciit- T>irry;tor of ivbito asm™ 
tale re.pld tran.tmi' sion of comm'.nts to lvgten I 

the pjrsons ccncern?o within i: T ’A. nnd i;nv ’omueruf! ProtocUon Agency 
also hn.e a copy which is immediately .12??^?*^, .« , , „ 

avallebio for public review. EPA «q«. a-.U p°^; «T “ 

thnt corr.nenU bo submitted In triplicate. 

Ail comments received befors or r.tter o> leuuie ASntr* 

publication of the nrllesaf proncr^d tide r .,. v.„, • _ 

making. «u well as all technical and wo- r ^lXr ln>u,sllOD *««“*» 
romte re;>o:ts, will l ■> available - or in- m p.imi w«n 
si>ectlnn r.nd ecpyi:,,; at the Of:’.*e of Ke»rot».n?wYork iooot 
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a stndv was made of the phosphate manufacturing point source category by 
thf«neral “chnSlogi.s Corporation for the Environmental Protection 
Agency, for the purpose of developing effluent limitation guidelines. 
Federal standards of performance, and pre-treatment standards for ** 
industry, to implement Sections 304, 306 and 307 of the Federa. Water 
Pollution Control Act Amendments of 1972. 

For the purpose of this study, the phosphate manufacturing industry was 
defined as the manufacture of the following chemicals: phorphorus ( 
W-P?oduc? ferrophosphorus) , phosphoric acid (dry Process only) , 
phosphorus pentoxide, phosphorus pentasulfide, phosphorus 
phosphorus oxychloride, sodium tripolyphosphate and the calcium 

phosphates. 

Effluent limitation guidelines were developed as a result of this study, 
defining the degree of effluent reduction attainable through the 
application of the best practicable control technology currently 
available and the best available technology economically a chievabl 
which must be achieved by existing point sources by July 1, 1977 

July 1, 1983, respectively. 

The standards of performance for new sources, were also defined. 

Exceot for PCI3 and POCli manufacture, the recommended best practicabl* 
control technoloqycurrently available for the entire ******* ^ 
discharge of process waste water pollutants to navigable waters, jn, 
quantitative limitations upon each type of pollution Parameter permitte 
for pc13 and POClj} manufacturing discharges were defined, thy 
basically the remaining constituents after waste water neutralizatio 
and removal of suspended solids. No harmful materials may 
discharged. 

ADDlication of the best available technology economically achievable an< 
best demonstrated technology for treating dissolved solids would enabl< 
the PCI3 and POCll manufacturing operations to achieve no discharge 
waste water pollutants. 
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SECTION I 



CONCLUSIONS 


the purpose of establishing effluent limitations guidelines and 
standards of performance, the phosphate manufacturing point source 
category was divided into the phosphorus production, the phosphorus 
consuming subcategory, and the phosphates sufccategories. 

Phosphorus and phosphoric acid production were included in this study 
because they are necessary prequesites to phosphate synthesis. It is 
also appropriate from technical standpoints to include these chemicals 
in this study rather than in the inorganic chemical point source 
category. Other phosphorus consuming chemicals such as PC13 and P205 
were included for the same reasons. Processes solely concerned with 
phosphates to be used as fertilizers are studied under the fertilizer 
point source category. 

The phosphorus-production subcategory of the industry is characterized 
by large quantities of raw process wastes, including highly deleterious 
phossy water and highly-acidic scrubber and quenching waste waters, both 
containing large quantities of fluorides, other dissolved solids, and 
suspended solids. Through a combination of in-process controls and 

end-of- process treatment, several plants within this segment have 

achieved zero discharge of phossy water, two have achieved zero 

discharge of other process waste waters, and one has achieved zero 

discharge of any waste water. While other plants now demonstrate 
abatement practices resulting in 97 percent or greater reduction in the 
raw waste load before discharge, the total recycle of pr ?f*® s 
without any discharge has been aptly demonstrated using the best practi 

cable control technology. 

The phorphorus-consuming subcategory of the industry is characterized by 
the absence of direct process waste water; the chemicals produced are 
readily hydrolyzed so that the processes are essentially dry. However, 
iust because the products are readily hydrolyzed, water is universally 
used for air pollution abatement scrubbing of tail gases, for periodic 
cleaning of reaction vessels, and for the general washing of shipped 
containers; all resulting in acidic waste waters. In addition, water is 
used in protecting and transferring the raw material, elemental 
phosphorus, and phossy water is therefore a raw waste from this segment. 
Except for the manufacture of dry-process phosphoric acid (where in- 
. process control has been demonstrated to achieve 
aqueous wastes) , this segment has not yet achieved sufficient Ruction 
of effluents. The application, however, of currently-available 
technology is shown by this study to permit total recycle of waste 
waters (Sid so zero discharge) for the manufacture of and P2S§; and 

to achieve the neutralization and removal of most suspended solids prior 


1 
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-to discharge for -he -nufacture of PCl 3 

■SS-oSSS' « -^SSwrSrStlS th. chlorides so as to achieve 
■ zero discharqe. 

,K aSrSlSL^ ^UgS5 currently available practicable 
I technoloqy. 

■ The general conclusion reached is that the solvej 

I its most serious raw waste facilities -and that the very hiqh- 

• pollution from phosphonis-producing facili ’^phoTic acid, sodium 

.volume manufacturinq P 100 ^ 8 or «^ S?ciui pKSSS? have already 

, s^S s assh.’S5r‘!S4'?,»*■« - 

■ technoloqy is available to make the entire industry notable. 
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SECTION II 
RECOMMENDATIONS 


The recommended effluent limitations quidelines based upon best 
practicable control techncloqy currently available is no discharqe of 
process waste water pollutants to naviqable waters for the manufacture 
of the following chemicals: 


Phosphorus Production Cateqory 
Phosphorus (and Ferrophosphorus) 

Phosphorus Gonsuminq Subcateqory 
Phosphoric Acid (Dry Process) 

Phosphorus Pentoxide 
Phosphorus Pentasulfide 
Phosphate Production Subcateqory 
Sodium Tripolyphosphate 
Calcium Phosphates (Food Grade) 

Calcium Phosphates (Animal Feed Grade) 

The recommended effluent limitations for this technology for phosphorous 
trichloride and phosphorous oxychloride of the phosphorus consuminq 
subcateqory are qiven in Table 1. 

Table 1. Recommended Best Practicable Control Technoloqy Currently 
Available for the Manufacture of Phosphorus Trichloride and Phosphorus 
Oxychloride. (Process Water) 


The recommended effluent limitations quidelines based upon best 
practicable control technoloqy currently available for process water for 
the manufacture of PClj and POC1J are: 

maximum 30 day averag e. 

Phosphorus Phosphorus 
Oxychloride 


Total suspended Solids: kg/kkq 0.7 

(lb/ton) (1.4) 

Total Dissolved Solids: kg/kkq 5 

(lb/ton) (10) 

pH 6.0-9.0 


0.15 

(0.3) 

3.5 

(7) 

6.0-9.0 


The above guidelines apply to the maximum averaqe of daily values for 
any period of 30 consecutive days. The maximum for for any one day for 
of total suspended solids and total dissolved solids are twice the 
consecutive 30 day average value. The pH limitation must be met at all 
times. It is recommended that noncontact cooling water allowed to be 
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discharqed. Effluent limitations for this waste stream are expected to 
be covered in future studies. For the purposes of this rep< 1 t,.process 
water is defined as any water that comes into direct contact with any 
raw material, intermediate, product, by-product or qas or liquid that 
has accumulated such constituents. 

The recommended effluent limitations quidelines based upon best 
available technoloqy economically achievable is no discharqe of process 
waste water pollutants for the manufacture of the followinq chemicals: 
Phosphorus Consuminq Subcateqory 

Phosphorus (and Ferrophosphorus) 

Phosphorus Consuminq Subcateqory 

Phosphoric Acid (Dry Process) 

Phosphorus Pentoxide 
Phosphorus pentasulfide 
Phosphorus Trichloride 
Phosphorus Oxychloride 
Phosphate Subcateqory 

Sodium Tripolyphosphate 
Calcium Phosphates (Food Grade) 

Calcium Phosphates (Animal Feed Grade) 

The recommended new source performance standards are the same as the 
above recommended best available technoloqy economically achievable. 











SECTION III 
INTRODUCTION 


PURPOSE AND AUTHORITY 


Section 301 (b) of the Act requires the achievement by not later than 
Julv 1. 1977. of effluent limitations for point sources, other than 
publicly owned treatment works, which are based on the application of 
the best practicable control technoloqy currently available as defined 
by the Administrator pursuant to Section 304 (b) of the Act. Section 
301(b) also requires the achievement by not later than July 1, 198J, 
effluent limitations for point sources, other than publicly owned 
treatment works, which are based on the application of be ® 

available technoloqy economically achievable which will result in 
reasonable further progress toward the national goal of eliminating the 
discharge of all pollutants, as determined in accordance with 

regulations issued by the Administrator pursuant to Section 304(b) to 
the Act. Section 306 of the Act requires the achievement by new sources 
of a standard of performance providing for the control of the discharge 
of pollutants which reflects the greatest degree of effluent reduction 
which the Administrator determines to be achievable through the 
application of the best available demonstrated control technology, 
processes, operating methods, or other alternatives, including, where 
practicable, a standard permitting no discharge of pollutants. 

Section 304(b) of the Act requires the Administrator to publish within 
one year of enactment of the Act, regulations providing guidelines for 
effluent limitations setting forth the degree of effluent reduction 
attainable through the application of the best control measures and 
practices achievable including treatment techniques, process and 
procedure innovations, operation methods and other a!lternatives. The 
regulations proposed herein set forth effluent limitation guidelines 
pursuant to section 304(b) of the Act for the phosphate manufacturing 

point source category. 

Section 306 of the Act requires the Administrator, within one year after 
a category of sources is included in a list published pursuant o 
Section 306(b)(1)(A) of the Act, to propose regulations establishing 
Federal standards of performances for new sources within such 
categories. The Administrator published in the Federal Register of 
January 16, 1973 (38 F.R. 1624), a list of 27 source categories. 
Publication of the list constituted announcements of the Administrator s 
intention of establishing, under section 306, standards of performance 
applicable to new sources within the phosphate manufacturing source 
category, which was included within the list published January 16, 1973. 
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SUMMARY OF DEVELOPMENT METHODS 

The Environmental Protection hqency has VnaceSsaSy 

he 

i SuS;!i;^S“!s^s:^t":isi™S 

Ife^Saracterization of the waste loads resulting, from disoharqe within 
%T“ 3 MentiI?«??on eS or a th: tC ?anqe rl of : control and treatment technoloqy 

| '(d^Identif icatior^of ^those^lants^havincPth^best practical technoloqy 

ia.Si5ssS : 2rS!SssS;!SSS ! L« 3; 

approach to the phosphate manufacturing industry, 
ft purpose of this study as the following list of products: 

Elemental Phosphorus and Ferrophosphorus 

1 Dry-Process Phosphoric Acid 
Phosphorus Pentoxide 
Phosphorus Pentasulfide 

I Phosphorus Trichloride 
phosphorus oxychloride 
Sodium Tripolyphosphate 
Calcium Phosphates (Non-Fertilizer) 

| The effluent limitation quidelin« and standard^sf Performance^roposed 
m cateqory W was f JrsfsSbcat^orized for the purpose 

| separate ^"« r cateqo?y. aP su?h subcateqorization was 

| base^upon^ra^material used^ product r ^°^^^' ch ^acteristi2s f£°sach 
I employed, and other factors. included an analysis of (1) the 

® subcategory were then identifi • nroeess emoloyed and the sources 

source and volume of water used in the constituents 

I of waste and waste wa *! rs .f 1 wa g® e Saters including toxic constituents 
(including thermal) of all ® 2^ or aguatic organisms, 

which result in taste, odor^ a £* ^olor i should be subject to effluent 

I limitatior^guidelines a^standa^ds of performance were identified. 
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The full range of control and treatment technologies existing within 
each subcategory was identified. This included an identification of 
each distinct control and treatment technology, including both in-plant 
and end-of-process technologies, which are existent or capable of being 
designed for each subcategory. It also included an identification in 
terms of the amount of constituents (including thermal). The chemical, 
physical, and biological characteristics of pollutants of the effluent 
level resulting from the application of each of the treatment and 
control technology and the required implementation time were also 
identified. In addition, the non-water quality environmental impact, 
such as the effects of the application of such technologies upon other 
pollution problems, including air, solid waste, noise and raoiation, 
were also identified. The energy requirement of each of the control and 
treatment technologies was identified as well as the cost of the 
application of such technologies. 


The information, aS outlined above, was then evaluated to determine what 
levels of technology constituted the best practicable control technology 
currently available, "best available technology economically achievable 1 
and the "best available demonstrated control technology, processes, 
operating methods, or other alternatives". In identifying such 
technologies, various factors were considered. These included the total 
cost of application of technology in relation to the effluent reduction 
benefits to be achieved from such application, the aqe of equipment and 
facilities involved, the process employed, the engineering aspects, 
process changes, non-water quality environmental impact (including 
energy requirements), and other factors. 

The data for identification and analyses were derived from a number of 
sources. These sources included EPA research information, published 
literature, previous EPA technical guidance for inorqamc chemicals, 
alkali and chlorine industries, qualified technical consultation, and 
on-site visits and interviews at notable manufacturing plants throughout 
the United States. All references used in developing the guidelines for 
effluent limitations and standards of performance for new sources re¬ 
ported herein are included in Section XIII of this document. Fiv ® 
companies in the phosphate manufacturing industry were contacted. A 
breakdown of the data base is listed below: 
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Ichemical 


Miimh*"' Pianos in Data Base . 

Literature Inspected Sampled Permit Application 


■ 2 1 * 2 

|b3P04 2 ] , 

1 2 2 

I P2S5 2 I 

PC12 2 2 2 

P0C13 l ,* i 

Na5P30lQ 2 

I Calcium Phosphates 

(Food Grade) 1 ] 1 

C (t eea Grade) 1 1 

|*Includes verification of plants with no discharqe. 

| time^of^plant'^in spec^ons'°plan? sampUnq,' an2 company discussions. 

GENERAL DESCRIPTION OF THE INDUSTRY 
Ixhe industry covered ^ fis document ie the^sphate 

A phosphorus^ industry 5 Trlollowin^che.icals covered by SIC 2819 were 

■ studied: 

phosphorus 

m ferrophosphorus 

■ phosphoric acid (dry process) 

™ phosphorus pentoxide 

phosphorus pentasulfide 
A phoshporus trichloride 

• phosphorus oxychloride 

sodium tripolyphosphate 

f calcium phosphates (food qrade) 

calcium phosphates (animal feed qrade) 

f Other phosphorus and phosphate chemicals are expected to be covered at a 
later time. 

mT-llZ t ?r^e a i S This^nduatry^^almost'^ntirely'^based'^upon the 
1 production p^phS^fpr^fi^facfliiies be 
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MINED 

PHOSPHATE 



FIGURE I 

MATERIALS IN THE NON-FERTILIZER PHOSPHORUS CHEMICALS INDUSTRY 


























|its consumption point; the relatively low-weight elemental phosphorus is 
'almost universally the form shipped from place to place. 

IFerroohosphorus, widely used in the metallurgical industries, is a 
[direct by-product of the phosphorus production process, since mos 
furnace-grade phosphate rock contains 2 to 6 percent iron oxide. 

lover 87 percent of the elemental phosphorus is used to manufacture hiqh- 
arade°pho*phoric°acid by the furnace or -dry- process (as opposed to the 
we t^proce sswhich coverts phosphate rock directly into Phosphoric acid; 
Jthis lower-grade wet process acid is almost exclusively used in the 
l fertilizer industry and is separately discussed in another P° rt ^ 
this EPA effort). The remainder of the elemental phosphorus is either 
I marketed dirertly or converted to chemicals such as phosphorus 
Ipentoxide, phosphorus pentasulfide, phosphorus trichloride, an 
phosphorus oxychloride. These later chemicals are chiefly used in 

■synthesis in the organic chemicals industry. 

Much of the furnace-qrade phosphoric acid is directly marketed, larqely 
.to the food industry and to the hiqh-qrade 

Irhn-snhnric acid is also used to manufacture two basic classes or 
* phosphates- water-soluble phosphates used in detergents and for water 
SmEwS??' tTOified by sodium tripolyphosphate; and water-insoluble 
|p£“X“Es wEich are used in animal feeds and in foods, typified by the 
I calcium phosphates. 

I The process involved in the non-fertilizer phosphorus chemicals industry 
are very briefly as follows! 

I Elemental phosphorus and ferrophosphorus are manufactured by *he 
reduction of phosphate rock by coke in very large electric furnace , 
silica as a flux. Very large quantities of water are circulated 
I for cooling the very hot equipment, for cooling and granulating the 
■slag, and for condensing the phosphorus vapor from the furnace^ Since 
water is both non-reactive and immiscible with liquid phosphorus, water 

I il ELd LtEiSivily in direct contact with phosphorus for heat transfer, 
f materials transfer, for protection from the atmosphere, and for pur 
Sicrti^ mS «Sdy is concerned with manufacturinq operations 
-sub^« t° receiving washed phosphate «>a at the Phosphorus 
■ nroduetion facility. Ore benefication is commonly but not exclusively 
® conducted” at° a separate off-site location. The huge waste load from 
on 7 500 kg of ganque per kkg of phosphorus eventually 
| produced, warrants a separate study as a seqment of the mining industry. 

Phosphoric acid manufactured by the "dry” or furnace process consists of 

I the burninq of liquid phosphorus in air, the subsequent quenchinq and 
hvdrolvsis of the P205 vapor, and the collection of the phosphoric aci 
mirts.?he operation uses cooling water and process water is consumed 
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in makinq the aqueous acid. Solid wastes may be qenerated should a 
plant perform subsequent purification of the acid. 

The manufacture of the anhydrous phosphorus chemicals (P205> f and 
PC13) is essentially by the direct union of phosphorus with the 
correspondinq element. Phosphorus oxychloride, PCl.3, is manufactured 
from PC13 and air or from PCll, P205, and chlorine. Water use is 
limited to coolinq water, to water for transferring elemental 
phosphorus, to scrubber water, and to wash water for reaction vessels 
and shippinq containers. 

Sodium tripolyphosphate is manufactured by the neutralization of 
phosphoric acid with the appropriate proportions of caustic soda and 
soda ash in mix tanks. The resultinq mixture of monoand di-sodium 
phosphates is dried and .the crystals calcined to produce the 
tripolyphosphate. 

The calcium phosphates are similarly made by the neutralization of 
phosphoric acid with lime. The amount and type of lime used and the 
amount of water in the process determines whether anhydrous monocalcium 
phosphate, monocalcium phosphate monohydrate, dicalcium phosphate 
dihydrate, or tricalcium phosphate, is the final product. Table 2 lists 
production tonnaqes for these chemicals as reported by the U.S. Bureau 
of Census. As seen from this table the industry is relatively small 
relative to numbers of plants. 

Table 3 lists the current sellinq prices of the chemicals within this 
industry. Table 4 lists the producers of phosphate products. 
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TABLE 2. U.S. Production phosphates 


Metric Tong Short Tons 


Number 
of Plants 


Phosphorus 
Ferrophos phorus 
Phosphoric Acid 
(Furnace Process) 
Phosphorus Pentoxide 
Phosphorus pentasulfide 
Phosphorus Trichloride 
Phosphorus Oxychloride 
Sodium Tripolyphosphate 
Calcium Phosphates 


495,000 

110 , 000 * 


545,000 

121,000* 


1,640,000** 1,810,000** 


(withheld) (withheld) (withheld) 


54,000 

50,000 

28,000 


59,000 

55,000 

31,000 


945,000 1,040,000 


536,000 


592,000 


♦Independently estimated.(2) 

**Estimated as 87 percent of Phosphorus Consumption, 

90 Dercent conversion, and stated as acid of 54 percent P205. 
The total production of phosphoric acid, both wet an ry was 
5,650,000 kkq (6,240,000 short tons). 


103 if • 








TABLE 3. Current Selling P-'ces of Phosphorus Chemicals 

Source: Chemical Marketing Reporter, June 25, 

1973 


CHEMICAL 

GRADE 

SELLING PRICE 

$/Metric Ton 

$/Short Ton 

White Phosphorus 


419 

330 

Phosphoric Acid (Furnace) 

75% Commercial & Feed 

164 

149 

80% Conroercia1 & Feed 

176 

160 

85% National Formulary 

194 

176 

Phosphorus Pentoxide 


441 

400 

Phosphorus Pentasulfide 


299 

271 

j Phosphorus Trichloride 


292 

265 

1 Phosphorus Oxychloride 


270 

245 

! Sodium Tripolyphosphate 

Technical 

179 

162 

Food 

270 " 

245 

Monocalcium Phosphate 

Anhydrous Food 

314 

285 

Dicalcium Phosphate 

U.S.P Food 

286 

259 

Feed 


74 

Tricalcium Phosphate 

NF Precip. 

315 

286 


















DETAILED PROCESS DESCRIPTIONS 

Following is a description of each process in this industry. Process 
flow disgrams are included. In genera ; ng the following process 
descriptions, emphasis has been placed u. >n process features which 
generate agueous wastes. The details of the waste stream character, 
however, have been left for discussion in Section V. 

Much of the process data in this section was acquired by discussions 
with industry personnel and by observations of existinq facilities. A 
large body of data also exists in the published literature, and was used 
extensively in the following discussion. Of particular usefulness were 
the publications of Beveridge and Hill,(4) of Barber, (5,6) Barber and 
Farr,(7) and LeMay and Metcalf (8) of The Tennessee Valley Authority, 
which supplied very specific operating details of TVA's facilities; of 
Ellwood,(9) and of Bryant, Holloway and Silber(lO) of the Mobil Chemical 
Company. Standard reference books such as Faith, Keyes and Clark,(11) 
Kirk and Othmer, (12) and Shreve, (13) were also useful. 


THE PHOSPHORUS PRODUCTION SEGMENT 


Phosphorus is manufactured by the reduction of mined phosphate rock by 
coke in an electric furnace, with silica used as a flux. s 
ferrophosphorus (from iron in the phosphate rock) and carbon monoxide 
are reaction by-products. The simplified overall reaction may be 
written: 

2Ca3 (PO4) 2 ♦ 10 C ♦ 6Si02 j-2 50 - 1500°^ P4 ♦ 10 CO ♦ 6CaSi03. 


A typical material balance for 
Raw Materials 

Phosphate Rock 10.0 kkg 

Silica 1-5 

Coke J.-5 


Total 13.0 kkg 


the process is: 

Products 


Phosphorus 1.0 kkg 

Ferrophosphorus 0.3 

Slag 8.9 

Carbon Monoxide 2.8 


Total 13^0 kkg 


The electrical power consumption is approximately 15,400 KWH/kkg (14,000 
KWH/ton) of phosphorus produced; part of this supplies the endothermic 
heat of reaction of 6,200 KWH/kkg of P4. 


The standard process, as pictured in Figure 2, consists of three basic 
parts: phosphate rock preparation, smelting in the electric furnace, and 
recovery of phosphorus. 
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COKE SILICA 



FIGURE 2 

STANDARD PHOSPHORUS PROCESS FLOW DIAGRAM 

























Phosphate rock ores are first blended so that the furnace feed is of 
uniform composition. The silica composition is important since the 
overall furnace feed must have a Si02/Ca0 ratio close to the eutectic 
composition for desired slag flow properties. The blended phosphate 
rock is carefully pretreated by drying, by agglomerating the particles, 
and by heat treating. 

After the raw phosphate rock is dried, sizing or agglomeration is 
accomplished by pelletizing, briguetting, flaking, or "nodulizing", and 
pre-formed agglomerates are then calcined in a rotary kiln. The 
nodulizing operation performs simultaneous agaiomeration and calcining 
by heating the rock to its incipient fusion point, with subseguent 
crushing, sizing, end recycling of fines. Sizing promotes the even 
distribution of gas flow within the furnace and results in more 
efficient heat transfer and lower total energy costs. The size of the 
furnaces has dramatically increased in recent years, accentuating the 
needs for stoichiometric balance and thermal homogeneity within the 
charge (or "burden"). Heat treatment or calcining of the feed increases 
the strength and hardness of the particles, preventing large guantities 
of fines from being formed by attrition. 

The calcining, at 1000 to 1400°C, also liberates water of hydration, 
organics, carbon dioxide, and fluorine at a much lower energy cost than 
would be reguired in the subseguent electric furnace operation. Since 
25 percent of the manufacturing costs of phosphorus are for electric 
power, considerable effort is made to conserve this power. Moreover, 
by-product carbon monoxide from the smelting operation is available as a 
source of auxiliary energy. 

The sizing and calcining operations are sources of dust and of fluorine 
fumes. The dust may be electrostatically precipitated, and the gases 
are scrubbed with water, removing fluorine as HF and H2SiF6. The dry 
dusts collected are normally recycled to the nodulizing operation. 

The burden of treated phosphate rock, coke, and sand is charged to the 
furnace by incrementally adding weighed guantities of each of the three 
materials to a common belt conveyor. The furnace itself has a carbon 
crucible and carbon-lined steel sidewalls, with a two-foot-thick. self- 
supporting cast concrete roof. In an effort to eliminate periodic roof 
replacement due to excessive cracking of the concrete, some newer 
furnaces have anti-magnetic (to avoid induction heating) stainless steel 
roof structures. Penetrations in the furnace are for feed chutes, for 
carbon electrodes, for tap holes, for slag (upper liguid layer) and for 
ferrophosphorus (lower liguid layer), and for exhaust gases. 

Electric furnaces for phosphorus production have been dramatically 
increasing in size to achieve operating economies: 
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Size of Larqest Furnace in 

Operation 

Year 

_Megawatts_ 

_kkq/Year_ 

Tons/Year 

1950 

25 

13,600 

15,000 

1960 

50 

27,200 

30,000 

1970 

65 

36,300 

40,000 


8 The smallest, furnaces produce 9,100 kkg (10,000 tons) of phosphorus per 
year. 

I An appreciation of the physical size may be attained from the fact that 
the larqest carbon electrodes used are 1.5 to 1.8 meters (5 to 6 feet) 
in diameter and carry 50,000 amps each. 

I The furnace is extensively water-cooled. Coolinq water is used for the 
electrical transformer, for the furnace shell, for the crucible bottom, 
for the fume hood, for the tapholes, and for electrode joints. Newer 

« furnaces use telescopinq water seals on furnace electrodes; and for TVA-- 
type furnaces with rotatinq crucibles, a water seal is provided between 
the crucible and the stationary roof. 

■The 2 to 6 percent Fe203 in the furnace-qrade phosphate rock is reduced, 
®with the iron recovered as the ferrophosphorus alloy; 

I Fe203 + 3C 2Fe ♦ 3CO 

8Fe «■ P4->4Fe2P 

I The ferrophosphorus typically contains 59 percent iron and 22 percent 
phosphorus and is marketed for the production of phosphorus alloys. The 
vanadium content of ferrophosphorus adds to its value. Should the 

I marketplace be favorable for ferrophosphorus, iron sluqs can be added to 
the furnace charqe. Alternately, should a soft market for 

ferrophosphorus occur, the ferrophosphorus can be converted into hiqh- 

I qrade metallurgical iron and fertilizer phosphates. An important deqree 
of freedom is in the ore blendinq operation, where ores of appropriate 
iron content may be selected depending upon the ferrophosphorus market. 


I Slag and ferrophosphorus are tapped periodically. The air cooled 
ferrophosphorus is sold in lumps to the metallurgical industry; no water 
is involved either in ferrophosphorus coolinq or in subsequent product 
preparation. 


The slag may typically contain 38 percent Si02 and 48 percent CaO, and 

I also contain considerable quantities (depending of course upon the ore 
composition) of A1203, CaF2, K20, and MgO, with traces of uranium and 
other heavy metals. The slaq may be air-cooled, but water quenchinq is 
more typical. Hiqh-density slag is produced by addinq water to molten 

I slaq in a pit, and by subsequently breaking it up and shippinq aqqreqate 
for railroad bed or roadbed construction. Alternately, a high-velocity 
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water stream may be used upon the molten slaq to produce a low density 
expanded or granulated slag, which has a market in concrete formulation. 
In either event, some of the fluorides from the slag are captured by the 
quenching water, either as soluble fluorides or as suspended solids. 

There are numerous sources of fumes from the furnace operation. The 
feedinq operation is a source of dust, and fumes are emitted from the 
electro'de penetrations and from the tapping operations. These fumes, 
consisting of dust, phosphorus vapor (which is immediately oxidized to 
phosphorus pentoxide), and carbon monoxide are often collected and 
scrubbed. 

The hot furnace gases, consisting of 90 percent CO and 10 percent P4, 
pass through an electrostatic precipitator to remove the dust prior to 
phosphorus condensation. Unless this dust were removed, it would later 
be emulsified by liquid phosphorus and water, forming large amounts of 
"phosphorus mud" or sludge which would be difficult and costly to 
handle. 

The precipitator is a most unusual piece of equipment. In the 
phosphorus process, the precipitator is in the main process stream, as 
opposed to its usual application in an exhaust stream. Because of this, 
it is gas-tight (especially sinro any air would cause phosphorus 
combustion). It operates at very hiqh temperatures with the inlet gas 
approaching 540°C (1000°F), and its surfaces must be maintained hot to 
prevent phosphorus condensation (the dew point of phosphorus is 180°C 
(356°F)). The prec.ipitator is typically a tube bundle, with the qas 
passing through the tubes, and with a high-voltage wire along the axis 
of each tube. Beth the wire and the tube are mechanically shaken to 
release the dust into a hopper. In some installations, the dust is 
slurried in water, pumped to a settling pond, and the solids are 
recycled to the raw feed for recovery of phosphates values (the 
clarified pond effluent is reused in the slurryinq operation). 

The hiqh-voltaqe wires may be insulated from the shell with an oil seal; 
contaminated oil is periodically replaced with fresh oil. Alternately, 
a quartz seal may be used. The entire unit is heated either 
electrically or by an inert gas jacket of by- product carbon monoxide 
combustion gases. 

Downstream of the precipitator, the phosphorus is condensed by direct 
impingement of a hot water spray, which is sometimes augmented by heat- 
transfer through water-cooled condenser walls. The liquid phosphorus 
(freezing point 44°C (111°F)) drains into a water sump, where the water 
maintains a seal from the atmosphere. This water is partially 
neutralized by addition of ammonia or caustic to minimize corrosion, and 
then is recirculated from the sump to the phosphorus condenser. 
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■ Liquid phosphorus is stored in steam-heated tanks under a water blanket 
and is transferred into tank cars by pumpinq or by hot water 
displacement. The tank cars also have a protective blanket of water and 
■ are equipped with steam coils for remeltinq at the destination. 

" Despite very hiqh precipitator removal efficiencies, enough dust reaches 

B the condensers to form some phosphorus mud, which is typically 10 
percent dust, 30 percent water, and 60 percent phosphorus. 

The condenser exhaust qases are mainly carbon monoxide, which is either 
burned in a flare or utilized for heating elsewhere in the plant. 
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THE PHOSPHORUS-CONSUMING SEGMENT 
Phosphoric Acid (Dry Process) 

Phosphoric acid is made from elemental phosphorus in the "dry” process, 
as opposed to the acidulation of phosphate rock in the "wet" P^ess. 
The wet process is discussed in a separate report, dealing with the 
fertilizer industry, in this overall EPA effort. Furnace acid, as dry- 
process phosphoric acid is called, is relatively pure compared to wet- 
process acid, as Table 5 indicates. Consequently, the furnace acid is 
primarily used for preparing foodstuffs, detergents, and other high- 
grade products; while wet acid is primarily used for preparing 
fertilizers and animal feed supplements. 


TABLE 5. impurities in Phosphoric Acid (54% P205) 





Wet Process 

Acid 

Furnace 

Acid 

F, wt % 

S03, wt % 

A1203, wt % 

Fe203, wt * 

Water insolubles. 

wt % 


0.6 - 1.0 

2.7 

0.9 

1.2 

0.8 

0.007 

0.003 

0.001 

0.0007 

Total Impurities, 

wt % 


6.2 - 6.6 

0.012 


Density, kg/1 (lb/gal) 1.72 (14.3) 

S 27°C (80°F) 

Viscosity, cp 3> 27°C (80°F) 85 

Color Black 


1.57 (13.1) 
18 

Colorless 


In the standard dry process illustrated in Figure 3, liguid 
phosphorus is burned in air, the resulting gaseous phosphorus 
pentoxide is absorbed and hydrated in a spray of water, and 
the mist is collected with an electrostatic precipitator. 


The standard reaction may be written; 


P4 ♦ 502 -> 2F£05 ♦ 6H20-> 4H.2P04 
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FIGURE 3 

STANDARD PHOSPHORIC ACID FLOW DIAGRAM (DRY PROCESS) 











Liquid phosphorus is stored under water in tanks heated with steam coils 
(the freezing point of phosphorus is 44°C (111°F)). The phosphorus may 
be fed to the burner by hot-water displacement in a feed tank, in a loop 
with a steam-heated displacement water tank and water pump. 
Alternately, the liquid phosphorus may be pumped directly. 

There are variations in the desiqn of the liquid phosphorus injector. 
Some producers achieve fine atomization usinq air in a dual-fluid 
injector (where the injection orifice can be larqe enough to prevent 
pluqqinq). To prevent freezinq of the phosphorus in upstream portions 
of the injector and yet to keep the injector tip cool, intricate use of 
both steam and coolinq water has been simultaneously applied. Other 
designs have proven successful for phosphorus atomization, including the 
exploitation of extreme turbulence in a pre-combustion zone. Some form 
of temperature control is required, since red phosphorus formed at 
combustion temperatures much hiqher than 1650°C (3000°F) would color the 
resulting acid and would pluq injector orifices. 

In the combustion chamber, corrosion by P205 vapors and by hot 
phosphoric acid (formed from the moisture in the air) is countered by 
usinq a qraphite lininq. The steel shell of the combustion chamber is 
cooled by runninq water down its exterior surfaces. This mode of heat 
transfer is standard, pressurized coolinq water is avoided since any 
leaks would result in premature hydration. Recent plants have been 
constructed with stainless steel combustion chambers. 

The qas exitinq from the combustion chamber is typically 540°C (1000°F), 
and is then hydrated with direct water sprays, which also reduces the 
temperature to 120°C (250°F) or less. 

A variation of the standard process, illustrated in Fiqure 4, uses 
dilute acid for hydration instead of water. In this case, the make-up 
water is added in the vapor-liquid separation step. The rationale is 
that P205 vapor is absorbed more easily as the concentration of 
absorbing acid is increased. Another deviation from the standard 
process, also shown in Fiqure 4, is the use of a hiqh-pressure-drop 
venturi scrubber to complete the somewhat difficult hydration, and a 
screen-type demister and separation tower instead of an electrostatic 
precipitator to fr -■ the tail qases of the persistent acid mist. 

When an electrostatic precipitator is used for collection of the 
phosphoric acid mist, the corrosivity requires the use of carbon tubes 
and stainless steel hiqh-voltaqe wires. Those plants usinq a hiqh- 
pressure-drop venturi scrubber and a screen type demister with a 
separation tower utilize stainless steel construction. Where dilute 
phosphoric acid is used in the hydrator, the make-up water is added in 
the separation tower. Regardless of process variation, phosphoric acid 
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FIGURE 4 

VARIATIONS OF PHOSPHORIC ACID (DRY) PROCESS 














is made with a consumption of water; no aqueous waste streams are 
generated by the process. 

The product acid is quite pure, but for the manufacture of foodqrade 
acid, traces of arsenic must be removed. Arsenic occurs naturally with 
phosphorus in the ore (they are both Group V-A elements) at a level of 
about 0.075 kq of arsenic per kkq of phosphorus (0.15 lb/ton). The 

arsenic is quantitatively carried throuqh into the acid, and is commonly 
removed by treatment with a soluble sulfide followed by filtration of 
the insoluble arsenic sulfide. 

Phosphorus Pentoxide 

The manufacture of solid anhydrous phosphorus pentoxide is similar to 
the first staqes of phosphoric acid manufacture. Liquid phosphorus is 
burned in an excess cf air: 

P4 (1) ♦ 502->2P205(s) 


Fiqure 5 is a flow diaqram for a standard phosphorus pentoxide 
manufacturinq facility. A siqnificant difference between the two 
processes is that in the anhydrous phosphorus pentoxide process, the air 
is dried to an extremely low dew point, since any moisture results in a 
lumpy and aqqlomerated product not suited for its uses as a reactive 
dryinq aqent and as a reactive condensinq aqent in orqanic synthesis. 
Typically, the ambient air is filtered, then refriqerated to achieve a 
dew point of -18 to -7°C (0 to 20°F), and then dried to a dew point of 
-46°C (-50°F) with silica gel. 

After reaction of liquid phosphorus with excess dried air in the 
combustion chamber, the P205 vapor is condensed to a solid in a "barn", 
which is a room-like structure. Some installations utilize a more 
conventional tower for condensation. Both the combustion chamber and 
the barn (or tower) are cooled by an external flow of water down the 
surfaces; pressurized cooling water is avoided since any leaks would 
result in lumpy, unacceptable product. 

Condensed phosphorus pentoxide solid is mechanically scraped from the 
walls usinq movinq chains, and is discharged from the bottom of the barn 
or tower with a screw-type conveyor. The qases are vented to the 
atmosphere throuqh a tail-gas water seal which absorbs any P20| vapor or 
solid carry-over. There is usually continuous water addition and 
overflow for the tail qas seal. 

The product particle size is sensitive to the rate of coolinq and 
condensation in the barn or tower. In a barn, the external surface-to- 
volume ratio is small, a relatively hiqh temperature is maintained in 
the condensinq unit, and rather large crystals may qrow. In a tower, 
heat transfer is more rapid, and the product is very finely divided. 
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One installation uses two towers in series; the first has much hiqher 
heat transfer rates and results in a coarser product than the second, 
and the products from the two towers are separately packaqed. 
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PHOSPHORUS PENTOXIDE MANUFACTURE FLOW DIAGRAM 









| Phosphorus Pentasulfide 

The standard process for the manufacture of phosphorus pentasulfide, 

I shown in Figure 6, is by direct union of the elements, both in liquid 

form: 


P4(l) ♦ 10S(1)->2P2S5(1) 


* The largest use of phosphorus pentasulfide is for the manufacture of 
lubricating oil additives. 

■ Liquid sulfur (melting point 113°C (230°F) ) is transferred from a steam- 
heated storaqe tank using submerged pumps, and liquid phosphorus 

■ (melting point 44°C (111°F)) is transferred by hotwater displacement. 
The highly exothermic reaction is usually carried out as a batch 
operation in stirred cast-iron pots. A "heel" cf molten P2S5 (melting 

■ point 282°C (540°F)) from the previous batch is used to absorb tne 

initial heat of reaction. Liquid phosphorus and liquid sulfur are 
incrementally added. Since the reactants and the product are extremely 
flammable at the reaction temperature, the reactor is continuously 
| purged with nitroqen. A water seal is used in the vent line. 

The batches from multiple reactors are forced into an electrically- 

I heated (300°C (570°F)) P2S5 holdinq tank by nitrogen pressure. Some of 
the P2S5 is converted directly into product, while the rest is purified. 
Liquid P2S5 from the holding tank that is to be sold is cast directly 

■ into drums or into cones. When the molten product contacts air durinq 

casting, it ignites and fumes of P205 and S02 are generated. A fume 
hood and water scrubber are used. The cones, after cooling, are crushed 

I and packaged; solid P2S5 does not auto-ignite in air. The dust from the 
crushing operation is removed in a dry separation system such as a 
cyclone. 

■ The liquid P2S5 that is to be purified may be vacuum distilled (normal 
boiling point is 515°C (960°F)) in a continuous system. The condenser 
is cooled by a hiqh-temperature heat transfer fluid, which m turn is 

■ cooled in a water-cooled heat exchanqer. The condenser is operated 
between the meltinq and boiling points of the product. Molten Purified 
P2S5 is then cast and crushed, sharing the fume scrubber and dust 
a collection systems with the impure product operation. 

■ An alternate mode of purification is the washing of crushed p 2 s 5 with 
carbon disulfide, in which by-product phosphorus sesquisulfide (P4S3) 
| and free sulfur are soluble. 
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FIGURE 6 

PHOSPHORUS PENTASULFIDE MANUFACTURE FUDW DIAGRAM 


















■ Phosphorus Trichloride 

Phosphorus trichloride, used extensively in organic synthesis, is 

■ manufactured directly from the elements: 

P4(l) ♦ 6Cl2(q)->4PCl3(l) 

■ The standard process is shown in Fiqure 7. Liquid phosphorus is charged 
to a jacketed batch reactor. Chlorine is bubbled throuqh the charge, 
and phosphorus trichloride product (melting point -112 C ( 173 

I boiling point 74°C (165°F) is refluxed until all of the phosphorus is 
consumed. Some coolinq water is used in the reactor jacket since the 
formation of PC13 is exothermic. Care is taken to avoid an excess of 
■chlorine; otherwise, phosphorus pentachloride is formed. 

^ When the reaction is complete, the cooling water to the *°^oduct 

is turned off, steam is supplied to the reactor iacket, and the produ 

| of the batch distillation is condensed and collected. 

A water scrubber collects hydrochloric acid and phosphorous acid, the 
| hydrolysis products of PC13 vapors: 

PCI 3 ♦ 3H20->3HC1 ♦ H3P03 

I The vapor pressure of the product is sufficiently high so that the fumes 
* from transferring the product into shipping containers are also 
_ collected and scrubbed. 

■ m a variation of the standard process, the reaction is conducted semi- 
continuously instead of batch-wise. The reflux condenser of Figure 7 is 

■ tailored so that only a small fraction of the PC13 is ^ithdrawn as 
Droduct* the larqer fraction of condensed PC13 returns to the reactor 
and serves as the working fluid and heat sink for the reaction, since 

■ elemental phosphorus is somewhat soluble in PC13. Gaseous chlorine 
added continuously, and liquid phosphorus is added incrementally. 

I No provision is generally made for continuous cr frequent withdrawal of 
residue from the reactor either in the batch process or in the semi 
continuous process. Instead, the residue is permitted to accumulate, 
and the reactor is shut down for cleanout at infrequent intervals. 

| Phosphorus trichloride is corrosive and is often shipped in returnable 
nickel drums. Prior to use, these drums are thoroughly washed with 
■ water and steam-cleaned. some recent use has been made of non- 
| returnable epoxy-lined steel drums. 
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PHOSPHORUS TRICHLORIDE MANUFACTURE FLOW DIAGRAM 











■ Phosphorus Oxychloride 

Phosphorus oxychloride, used in the preparation of orqanic phosphate 

■ esters and pharmaceuticals, is manufactured by the reaction of liquid 
^phosphorus trichloride, chlorine, and solid phosphorus pentoxide: 

3 PCI 3(1) ♦ 3 Cl2 (q) ♦ P205(s)-»5 POC13 (1) 

l T he standard process, illustrated in Fiqure 8, is carried out in a batch 
reactor and still very similar to the standard phosphorus trichloride 

■ equipment. Liquid phosphorus trichloride is charqed to the factor, 
solid phosphorus pentoxide is added, and chlorine is bubbled th f° uq £ 
mixture while the PC13 (boilinq point 74°C (165°F)) and later the P0C13 

■ (boilinq point 105°C (221°F)) are refluxed. When the reaction is 

complete, steam is supplied to the reactor jacket, the water to the re¬ 
flux condenser is shut off, ana the product is distilled over an 

_ collected. 

®An alternate process for the manufacture of phosphorus oxychloride from 
phosphorus trichloride is also in commercial use. As is shown in Fiqure 

1 9 dried air is used as the oxidant in a batch process. A water-cooled 
reflux condenser is used as in the standard process, except that a 
refriqerated condenser is added in series to ensure total reflux of the 

I PC13 upstream of a water scrubber for the tail qas. The siqnifleant 
difference is that in the air-oxidation process, a larqe quantity of 
non-condensible qas (nitroqen and excess oxyqen) is involved. 

■ Instead of a final distillation step, the product P0C13 is filtered, 
with periodic chanqinq of the cartridqe filter elements. 

ftWater scrubbers collect hydrochloric acid and phosphoric acid, the 
Vhydrolysis products of POC13 vapors, from both the reaction/ 
distillation equipment and from transferrinq operations (for either 
■ process) : 

* P0C13 ♦ 3H20—>3HCl ♦ H3P04 

I Like phosphorus trichloride, phosphorus oxychloride is extremely 
corrosive and is shipped in returnable nickel drums. Prior to reuse, 
these drums are thoroughly washed with water and steam cleaned. Some 
£ recent use has been made of non-returnable epoxy lined steel drums. 
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FIGURE 8 

STANDARD PROCESS FOR 30 .' 

PHOSPHORUS OXYCHLORIDE MANUFACTURE 
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PHOSPHORUS OXYCHLORIDE MANUFACTURE 
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THE PHOSPHATE SEGMENT 
Sodium Tripolyphosphate 


Sodium tripolyphosphate is manufactured by the neutralization in mix 
tanks of phorphoric acid by soda ash or by caustic soda and soda ash, 
with the subsequent calcininq of the dried mono and di-sodium phosphates 
crystals. Fiqure 10 is a flow diaqram of the standard process. The 
sodium tripolyphosphate product is widely used m detergents an i 
water-softeninq applications. In the neutralization step, the amount of 
Sw ma?er?a^ g is* measured and controlled to yield monosodium 
orthophosphate and disodium orthophosphate in a 1:2 mole ratio. 


6H3P04. ♦ 5Na2C03->2NaH2P04 ♦ 4Na2HP04 ♦ 5H20 «■ 5C02, 

' r 9H3P04 + 5NaOH «• 5Na2C03->3NaH2P04 ♦ 6Na2HP04 + 10H2O ♦ 5C02 


In either process variation, the final 
carefully adjusted by small additions of 
caustic soda solution. 


pH in the mix tank is very 
either phosphoric acid or 


The mixture of sodium orthophosphates is spray-dried or drum dried and 
the solids calcined to produce the sodium tripolyphosphate: 


NaH2P04 + 2 Na 2HP04-J»Na5P3O1.0 ♦ 2 H20 


The oroduct is then slowly cooled or tempered to preserve the condensed 
fSrm oi^L phosphates. If the product is chilled too rapidly, it will 
revert to a mixture of the meta- and polyphosphates. 


Na5P3Ol0->Na3PO3 ♦ Na2P207 
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FIGURE 10 
STANDARD PROCESS FOR 


SODIUM TRIPOLYPHOSPHATE MANUFACTURE 
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Calcium Phosphates 

The non-fertilizer calcium phosphates are made by the neutralization of 
phosphoric acid with lime. Although the reactions are chemically 
similar, the processes for manufacturing the different calcium 
phosphates differ substantially from one another in the amount and type 
of lime used and the amount of process water used (See Figures 11 and 
12 ) . 

Relatively pure, food-grade monocalcium phosphate (MCP) is made in a 
stirred batch reactor from furnace acid and lime slurry: 

2H3P04 ♦ Ca (OH) 2->Ca (H2P04) 2 . H20 ♦ H20 

An excess of phosphoric acid maintained during the batch addition cycle 
inhibits the formation of dicalcium phosphate. A minimum guantity of 
process water is used. The heat of reaction liberates some water as 
steam in the reactor, and the remaining water is evaporated in a vacuum 
dryer, a steam-heated drum dryer, or in a spray-dryer. The anhydrous 
MCP is produced by using CaO (guicklime) and in carrying out the 
reaction at 140°C (310°F) so that water is driven off as it is produced. 

Relatively pure, food-grade tricalcium phosphate (TCP) is made in a 
similar manner to MCP, except that an excess of lime slurry maintained 
during the batch addition cycle inhibits formation of dicalcium 
phosphate: 

2H3P04 + 3Ca (OH) 2-»Ca3 (P04) 2 ♦ 6H20 

Like MCP, the TCP is dried to prevent excessive product temperatures. 

Relatively pure, food-grade dicalcium phosphate (DCP) is made in batch 
stirred reactors, but with much more process water than for either MCP 
or TCP: 

H3P04 ♦ Ca (OH) 2->CaHP04 . 2H20 

The stoichiometry for DCP manufacture is critical; any excess H3P04 
during the batch addition cycle would result in some MCP and any excess 
Ca (OH)2 would result in some TCP. The excess water in the DCP reactor 
is to ensure homogeneity so that the local stoichiometry is as balanced 
as the overall reactor stoichiometry. 

As a result of the excess of water used, the reaction mixture is a 
pumpable slurry as opposed to the pasty consistency for MCP and TCP. 
This DCP is mechanically dewatered prior to drying. 


37 


1059 








WASTE 


CYCLONE 


PRODUCT 

DCP 


PRODUCT 

TCP 


FIGURE 11 

STANDARD PROCESS FOR 
FOOD-GRADE CALCIUM PHOSPHATES 


























MANUFACTURE OF LIVESTOCK-FEED CALCIUM PHOSPHATE 

FLOW DIAGRAM 






















Dicalcium phosphate (DCP) is also manufactured for livestock feed 
supplement use, with much lower specifications on product purity. 
Hence, the reaction can be conducted without excess water, since some 
MCP and/or TCP in the DCP product is perfectly tolerable. The pasty 
reaction product is normally dried in a rotary dryer. Powdered 
limestone, CaC03, may be used instead of lime. If quicklime is used, 
the drying step may be bypassed. 

Another significant process difference is that non-food grade wet- 
process phosphoric acid is normally used for this product. The DCP 
plants defluorinate the acid unless this step was accomplished by the 
acid producer. Wet process phosphoric acid contains approximately one 
percent fluoride in various forms. The defluorination consists of 
treating the heated acid with finely-divided silica and steaming or 
aerating, which liberates silicon tetrafluoride gas: 

Si02 ♦ 4HF-»SiF4 ♦ 2H20 

Wet scrubbers then hydrolyze and collect this qas as fluosilicic acid 
and silicic acid: 

3 SiF4 + 3H20—>2H2SiF6 + H2Si03 

The hot defluorinated phosphoric acid is then charged to the reactor to 
make dicalcium phosphate. 












SECTION IV 


INDUSTRY CATEGORIZATION 


INTRODUCTION 


In developing effluent limitations guidelines and standards of 
performance for new sources for a given industry, a judgment must be 
made by the Environmental Protection Agency as to whether effluent 
limitations and standards are appropriate for different segments 
(subcategories) within the industry. The factors considered in 
determining whether such subcategories are justified for the phosphate 
category of point sources are: 
wastes generated 
treatability of waste waters 
manufacturing process 
raw materials 
plant size and age 
product 

land availability 

air pollution control eguipment 

WASTES GENERATED 

Tables 7, 8, and 9 in section V compile the raw waste loads for the 

phosphate category. Suspended solids and dissolved phosphates are 
common raw waste water constituents for phosphorus, food grade calcium 
phosphates, and feed grade calcium phosphates. Dissolved solids are 
present in concentrations significantly above background for all the 
chemicals studied. Elemental phosphorus can be a waste water 
constituent common to all of the phosphate manufacturing industry if the 
phossy transport water is not returned to the phosphorus producing 
t. Sulfates, fluorides, and alkalinity are constituents specific to 
phosphorus production. Furthermore, the amount of waste water (425,000 
1/kkg of P4) resulting from the production of phosphorus is several 
orders of magnitude greater than that generated from any of the other 
processes. The chemicals H3P04, P205, P2S5, PC13, and POC13 commonly 
generate acidic wastes and phosphates. 

TREATABILITY OF WASTE WATERS 


Phosphorus production clearly stands alone on the basis of waste water 
treatability. The large amounts of waste water produced (425,000 1/kkg 
P4) present special problems. It is commonly practiced within the 
ndustry to return phossy transport water to the phosphorus plant, 
herefore, the problem of treating elemental phosphorus is only a 
hosphorus plant problem, or can be so handled, that it will be a 
roblem unique to phosphorus plants. 










• The chemicals H3P0j., P205, P2S5, PCI3, and POC13 Present similar 
treatability problems in that acidic wastes are encountered. PCll and 
POC13 present more difficult problems because the resultant chloride 

• ions are difficult to remove. 

The calcium phosphates involve similar treatment problems (suspended 

§ solidsand U phosphates). Defluorination of animal feed grade calcium 
phosphates will produce fluoride wastes, but the proposed treatment 
schemes will handle this waste constituent. 

f MANUFACTURING PROCESS 

Manufacturing process is the principal factor T . (i us ^ du ^ ion de ^ocess 
m suhrateaories. phosphorus production is an ore reduction process 
ft involvinq larqe electric furnaces and large amounts of raw material an 
™ slaq. Ferrophosphorus is a byproduct in the phosphorus reactr 
^ always considered alonq with phosphorus when considering effluent 

■ quality. 

The chemicals H3P04, P205, PC13, and P0C13 are a11 

I gaseous phase intermediate or product is encountered s ™ewhere in the 
reaction sequence. The synthesis of P2S5 resembles the above in tha 

water and air must be completely absent in the whole or parts of the 
• reaction sequence. 

® Sodium tripolyphosphate and the calcium phosphates are produced by the 
A neutralization of phosphoric acid by alkaline slurries. 

* RAW MATERIALS 

A The following raw materials are used for each process: 


Chemical 

P4 S Fe2P 

H3P04 

P205 

P2S5 

PC 13 

P0C13 

Na 5P30_10 

Calcium Phosphates 


R aw Ma t erials 

Phosphate Ore 

P4 

P4 

P4 

P4 

PC 13 

H3P04 

H3P04 


Coke (C) Si02 
02 
02 
S 

C12 

C12 (P205) 
Na2C03 (NaOH) 
Ca (OH) 2 


I When the nonphosphorus compounds are excluded, four subcategories become 
evident on the basis of raw material. The POC13 process is so like the 
PC13 process, however, that it is included in the latter subcategory. 
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PLANT SIZE AND AGE 

Plant size will not affect the quantities of wastes produced (kq per kkq 
of product) to such a deqree that subcategorization would be warranted. 
The same basic production processes for each chemical are used 
throughout the phosphate industry. Plant age will notaffect the 
quantities of wastes produced to the deqree where subcateqorization i 
warranted Another point is that there are no really new plants, and 
consequently the situation does not exist where new technoloqies make 
older technoloqies obsolete. With respect to economics it is 
narticularly difficult to access the effects of waste water treatmen . 
These chemicals serve as raw materials or intermediates for other 
products produced by the same company. The theoretical P*°^akility of 
a sinqle plant may well not decide if operations are to continue at that 
site?^ With this in mind it would be difficult if not impossible to 
establish criteria based upon the economics of plant size or aqe for the 
purpose of subcateqorization. 

PRODUCT 

The product does have some bearinq on the waste water quality when the 
product or vapors from the product or intermediate come into contact 
with water. This topic has already been indirectly discussed under 
wastes qenerated. In summary, phosphorus production is assorted with 
elemental phosphorus, phosphates, fluoride, suspended an*, dissolved 
toUT. H3pS?rW P2S5, PC 13 , and POC13 result in Phosphates, 
dissolved "solids, and acids in the waste waters. Na2P|0i£ and the 
calcium phosphates result in phosphates, suspended and dissolved solids. 

LAND AVAILABILITY 

Rpmoual of suspended solids from raw waste waters is most easily 
accomplished by use of larqe settlinq ponds. This will be the principle 

concern for land availability. However, the th ^ g^ility is 

located in rural sites when the problem of land availability 

minimized. 

AIR POLLUTION CONTROL EQUIPMENT 

All of the chemicals covered in this study use wet scrubbers or water 
svstems in the process itself which amount to scrubbers. Therefore this 
is not a topic for subcateqorization. Furthermore dry air pollution 
control equipment is recommended to either precede or replace wet 
scrubbers'* in order to reduce scrubber water contamination, 
volitilization of hazardous substances such as fluorine from 
neutralization and settling ponds is insignificantly small. 
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SUECATEGORIES 

The factors that entered into the selection of subcateqories are: wastes 
qenerated, treatability of waste waters, product, and particularly raw 
material and manufacturinq process. Three subcateqories were considered 
necessary for purposes of establishinq effluent quidelines: 

a. Phosphorus Production 

1. phosphorus 

2. ferrophosphorus 

b. Phosphorus Consuminq 

1. phosphoric acid (dry process) 

2. phosphorus pentoxide 

3. phosphorus pentasulfide 

4. phosphorus trichloride 

5. phosphorus oxychloride 

c. Phosphate 

1. sodium tripolyphosphate 

2. Calcium phosphates 

i. animal feed qrade 

ii. food qrade 
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SECTION V 


WATER USE AND WASTE CHARACTERIZATION 


INTRODUCTION 

With the background of manufacturing technology discussed in Section 
III, this Section discusses the specific water uses in the phosphate 
manufacturing industry and the raw wastes from this industry prior to 
control and/or treatment of these wastes. Both Section III and Section 
V are intended to be generally descriptive of the industry; i.e., they 
outline the standard manufacturing processes and the standard raw waste 
loads that are common to the great bulk of plants in the industry. ' 
is not until Section VII, Control and Treatment Technology, and Section 
IX, Best Practicable Control Technology Currently Available, that 
distinctions are made (and guantitatively supported by independently- 
verified sampling data of plant effluents) within the industry, pointing 
out those notable plants which have already achieved significant 
reduction or total elimination of polluting discharges. 

The discussion to fellow this Section, therefore, should not be taken as 
implying that the raw waste loads guoted are always actual plant 
discharges. Rather, they are intended to describe the total waste 
management problem originally faced by any plant in the industry. In 
actuality, significant abatement steps have been taken by some plants 
within the industry. By fully explaining the total waste management 
problem (in terms of raw waste loads), the control and treatment steps 
can be later explained and evaluated. 

SPECIFIC WATER USES 

Water is primarily used in the phosphate manufacturing industry for 
eight principal purposes: 

Non-contact Cooling Water 
Process and Product Water 
Transport Water 

Contact Cooling or Heating Water 
Atmospheric seal Water 
Scrubber Water 
Auxiliary Process Water 
Miscellaneous Uses 

Non-Contact Cooling Water 

Water used without contacting the reactants, such as in a tube-in-shell 
heat exchanger, is not contaminated with process effluent. If, however, 
the water contacts the reactants, then contamination of the water 
results and the waste load increases. Probably the single most 
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• important process waste control technique, particularly for subsequent 
treatment feasibility and economics, is seqreqation of non-contact 
coolinq water from process water. 




Non-contact coolinq water is qenerally of two types in the industry. 
The first type 5s recycled coolinq water which is cooled by coolinq 
towers or spray ponds. The second type is once-throuqh coolinq water 
whose source is qenerally a river, lake or tidal estuary, and the water 
is returned to the same source from which it was taken. 

The only waste effluent from the recycled water would be water treatment 
chemicals and the coolinq tower blowdown which qenerally is discharqed 
with the coolinq water. The only waste effluent from the once-throuqh 
coolinq water would be water treatment chemicals which are qenerally 
discharqed with the coolinq water. The coolinq tower blowdown may 
contain phosphates, nitrates, nitrites, sulfates and chromates. The 
water treatment chemicals may consist of alum, hydrated lime, and alkali 
metals such as sodium and potassium produced by ion exchanqe units. 
Reqen^ration of the ion exchanqe units is qenerally accomplished with 
sodium chloride or sulfuric acid, dependinq upon the type of unit 
employed in the plant. 

Process and Product Water 

The process or product water qenerally is that which comes in contact 
with the product and stays with the product as an inteqral part, such as 
the quenchinq, hydrolysis and dilution water used in phosphoric acid 
manufacture, or the water used as a reaction medium in food-qrade 
dicalcium phosphate manufacture. 

Transport Water 

Water may be used for transportinq reactants or products between 
operations. A pure example is in the use cf water for transferrinq (by 
displacement) liquid phosphorus. Another example is the transfer of 
electrostatic precipitator dust in phosphorus manufacture as a slurry in 


1 

1 


water. 

Since intimate contact between the process materials and transport water 
occurs, this water may qenerally contain dissolved or suspended 
materials and so is classified as process water. 


1 

I 

t 

I 

I 


Contact Coolinq or Heatinq Water 

This water comes under the qeneral headinq of process water because it 
comes in direct contact with process waters. A prime example is the 
larqe quantity of water used to quench the slaq from phosphorus 
furnaces; another is the water used to condense the qaseous phosphorus 
after it is produced in the furnaces. 
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a ter usaqe such as that 
steam distillation, pump < 
much lower volume than 
to treat for waste effluents 


o* the materials in this industry spontaneously ignite up 

■ ti ' oxyqen in air, the air is kept out of reaction vsr a 

■ seal . Liquid phosphorus is universally protect r. 


the plants with qeneral usage for 
ty showers and eye wash stations. 
The resultant streams are either non- 

The qeneral practice 
treatment except for sanitary 


These water uses vary widely 
floor washing and cleanup, 
sanitary uses, and storm run-off. The resultant 
contaminated or sliqhtly contaminated with wastes 
is to discharge such streams without — — 
waste. 






PROCESS WASTE CHARACTERIZATION 


separately discussed ?n Section V?J)? C ° ntr01 “ treatment (»hich is 


Aqueous wastes emanating from air pollution 
considered as process wastes in this study. 


abatement 


equipment are 


the r t^r S n S a^r iS^JTS 
st«Lrd a «: S was?t lit? Se<,ment iS £ ° ll0Wed bV a tabIe summarizing the 


Various plants in the industry differ siqnificantly 
process and coolinq water recirculation, 
quantities and constituent concentrations 
different from plant-to-plant. 
product (lb/ton) are dependent 
processes and are therefore much 
industry. 


in the degree of 
Hence, the waste water 
quoted may be grossly 
However, the raw loads in kg per kkg of 
primarily upon the manufacturing 
representative of the entire 


more 


The Phosphorus Production Subcategory 


The discussion of phosphorus 
the flow diagram of Figure 2, 
streams emanating from the 
phosphorus product stream): 


manufacturing technology in Section III and 
qualitatively pointed out the following 
process (in addition, of course, to the 


Ferrophosphorus, and Carbon Monoxide 
Non-contact Cooling Water 

Electrostatic Precipitator Dust 

Calciner Precipitator Dust 

Calciner and Furnace Fume Scrubber Liquor 

Phosphorus Condenser Liquor (Aqueous phase) 

Phosphorus Sludge (or mud) 

Slag Quench Liquor 


^ 1 ^ nq ^ c } ions discuss each of the above in quantitative detail 
whlch are typically returned to the process and which are 
a sified as raw waste streams from the manufacturing operation. 

By-product Streams 


The by-products of the phosphorus manufacturing operation are 
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kq/kkg lb/ ton 


Ferrophosphorus 300 600 
Slaq (CaSi03) 8,900 17,800 
CO qas 2,800 5,600 

Both ferrophosphorus and slaq are sold, and the carbon monoxide is 
either used to generate heat in the process or is otherwise burned on 
site. Hence, none of the above three materials is considered a waste. 

The quench water used for the by-product slaq is separately discussed as 
a waste stream. 

The by-product ferrophosphorus is cast as it is tapped from the furnace 
and air-cooled. The solids are then broken up and shipped. No water is 
used specifically for ferrophosphorus, and there are no wastes 
accountable for ferrophosphorus manufacture. 

Non-Contact Cooling Water 

Phosphorus production facilities qenerate huqe quantities of heat. The 
electrical power consumption is approximately 15,500 kwh/kkq (48 million 
Btu/ton). An additional 8,100 kwh/kkq (25 million Btu/ton) are generated 
by combustion of the by-product carbon monoxide. Some of this energy, 
6,100 kwh/kkg (19 million Btu/ton), is absorbed in the endothermic 
furnace reaction, and some is absorbed by the endothermic calcininq 
operation. Other portions of this enerqy are released to the atmosphere 
by burning of waste carbon monoxide (that not used for calcining) and by 
convection, radiation and evaporative losses from the equipment and 
process materials. Still other portions are absorbed by contact waters 
in the calcininq and furnace from scrubbers, in the phosphorus 
condenser, and in the slaq guenchinq operation. 

After accounting for the above enerqy demands, a significant quantity of 
heat is absorbed by non-contact coolinq water for the furnace shell, the 
crucible bottom, the fume hood, the tap holes, the electrode fixtures, 
the electrical transformer, and for any indirect phosphorus 
condensation. The quantity of this water is hiqhly variable from plant- 
to-plant., and depends upon the furnace desiqn, the furnace size and the 
degree of recirculation (throuqh heat exchanqers with other water 
streams or throuqh coolinq towers), whether or not coolinq water is used 
in series for different requirements, the inlet temperature of the 
available coolinq water, and the ambient air temperature. Plant 181 
uses 325,000 liters/ kkg of product (78,000 qa1/ton) ; Plant 159 uses 
38,000 liters/ kkq (9,000 qal/ton); and TVA at Muscle Shoals, 
Alabama, (5) uses 130,000 1/kkg (31,000 qal/ton). 

Electrostatic Precipitator Dust 
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The hiqh-temperature electrostatic precipitator removes dusts from the 
furnace gases before these gases are condensed for recovery of 
phosphorus. These dusts may contain up to 50 percent P.205, and 
therefore finds value either as a fertilizer for sale or for return to 
the process. In the latter case, it is transported to the ore blending 
head end of the plant. One TVA scheme slurries the dust for transport; 
the slurry is pumped to a settling pond, the settled solids are fed to 
the ore - blendinq unit, and the. pond overflow is reused in the 
slurrying operation. 

The quantity of precipitator dust is approximately 125 kg/kkg of product 
(250 lb/ton). Reqardless of the method of sale or reuse, the 
precipitator dust is not a waste material to be disposed of from the 
plant. 




Calciner Precipitator Dust 

Dry dust collectors are used in the calcining operation, upstream.of wet 
scrubbinq systems. The dry fine dusts collected are recycled directly 
to the sizinq and calcininq operations. The collected and recycled 
fines may amount to as much as 30 percent of the net production from the 
nodulizinq process. 

There is no plant discharge of dry calciner precipitator dusts; 
therefore this is not a component of the plant's raw waste load. 


I 


Calciner and Furnace Fume Scrubber Liquor 

Water scrubbers are used for air pollution abatement for the calciner 
exhaust stream (downstream of dry dust collection), for furnace fumes, 
for ore sizinq dusts, for coke handlinq dusts, for raw material feedmq 
operation dusts, and for furnace taphole (slaq and ferrophosphorus) 
fumes. The scrubber liquor contains suspended solids (which are mainly 
Si02 and Fe203), some phosphates and sulfates as dissolved solids, and a 
large quantity of fluorides. To explain the presence of these fluorides 
in the scrubber liquor. Table 6 lists the quantities of materials m 
commercial phosphate rock. presented as pounds per ton of phosphorus 
ultimately produced after normalizing of 26 percent P205 content. 

Table 6, the averaqe quantity of F in ore is 275 kq/kkg of P4 (550 
lb/ton). Approximately 8 percent of this quantity of F, or 22 kq (44 
lbs), is volatilized in the ore calcining operation, and is subsequently 
a constituent of the scrubber liquor. 


t 

« 
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T^BLE_6 

Composition of Commercial, Phosphate Rocks (12) 


Expressed as kq per kkq (lb/ton) of Phosphorus Produced 


fiSDStitygnt 


Florida Land 
Pebble 


kg/jskg jb/ton 


Tennessee , Western 

Brown Rock Phosphoric Acid 

Furnace Grad e Low Grade _ 

ko/kkg lb/ton ~ kg/k kg _lb/tgp 


P20S 

CaO 

MgO 

A1203 

Fe203 

Si02 

sol 

F 

co2 

Orqanic Carbon 

Na20 

K20 


2,600 

5,200 

2,600 

5,200 

2,600 

5,200 

3,800 

7,600 

3,550 

7,100 

3,150 

6,300 

35 

70 

75 

150 

190 

380 

125 

250 

1,230 

2,460 

810 

1,620 

155 

310 

760 

1,520 

550 

1,100 

725 

1,450 

3,150 

6,300 

3,750 

7,500 

215 

430 

50 

100 

260 

520 

305 

610 

270 

540 

245 

490 

330 

660 

150 

300 

550 

1,100 

40 

80 

35 

70 

685 

1,370 

10 

20 

35 

70 

205 

410 

10 

20 

50 

100 

135 

270 
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This scrubber liquor is hiqhly acidic for three reasons: the 
sulfur (as S03) forms sulfuric acid: the PJ05 forms phosphoric 
acid: and the fluorine, which is released in the form of sili¬ 
con tetrafluoride, forms fluosilicic acid and silicic acid 
upon hydrolysis. 

The quantity of scrubber liquor wasted depends upon the deqree 
of recirculation of this liquor from a sump back to the scrub¬ 
bers. TVA at Muscle Shoals circulates approximately 21,000 
1/kkg of product (5,000 lb/ton) with a portion bled off to 
control the composition. This scrubber liquor is of the foll- 
owinq composition: 

Constituent qoncentratjoiLi— % 


F 

3.1 

Si02 

1.1 

P2o£ 

0. 2 

Fe202 

0.1 

s 

1.7 









r £ £^- uor concentration of 3.1 percent is equated to a 
standard raw wa&te load (as previously discussed) of 22 kg/kkq 
(44 lb/ton), the quantities of other scrubber liquor components 
may be calculated: 



Saw Waste Load 



ka/kko 

-lb/ton 

F 

22 

44 

Si02 

8 

16 

P205 

1.5 

3 

Fe^Oi 

0.5 

1 

s 

12 

24 


The total Caco.3 acidity of the scrubber liquor, calculated from the 
above constituent quantities, is 60 kg/kkq (120 lb/ton). 

Other plants do not recirculate scrubber liquor; the volume wasted is 
much greater and the constituent concentrations are much smaller, but 
io? r ^ W was ^ e l° ads (in kg/kkq of product) should be comparable. Plant 

ft A« eS , not directl Y recirculate the liquor, and uses 300,000 1/kkg 
(71,000 gal/ton) for scrubbinq. q 

Phosphorus Condenser Liquor 

The furnace gases pass from the electrostatic dust precipitator to the 
phosphorus condenser, where a recirculatinq water spray condenses the 
Jh e condens ® r liquor is maintained at approximately 60°C 
(140°F), hiqh enough to prevent solidification of the phosphorus 

if point condens ®r liquor is "phossy water”, 

essentially a colloidal dispersion of phosphorus in water, since the 

8 ° lublllt ^ at T C is onl Y 3 *° mq/1. Depending upon how intimate 

the water/phosphorus contact was, the phosphorus content of phossy water 
may be as high as several weiqht per cent. 

The condenser liquor also contains constituents other than elemental 
phosphorus: fluoride, phosphate, and silica. Using the averaqe F 

, (from Table 6) of 275 kg/kkq, plus the estimate that 12 
percent of the F in the ore volatilizes in the furance and is therefore 

f^ivalent to 33 kq/kkq (66 lb/ton) , and by accounting for 6 kq of F per 

kkg (12 lbs/ ton) which is collected in the precipitator dust and in the 
phosphorus sludge ash; a raw waste load of F is derived of 27 kg/kkq (54 

lb/ton) in the condenser liquor. This condenser liquor is not acidic 

despite the hydrolysis of P205 and SiF4 to HiPOJi, H2SiF6, and H2Si03 
because aqueous ammonia or caustic is added to prevent undue corrSsion 
in the condenser. 
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There are other sources of phossy water within the plant. Storaqe tanks 
for phosphorus have a water blanket, which is discharged upon phosphorus 
transfer. Railroad cars are cleaned by washing with water. Phosphoru 
may be purified by washing with water. Togethe-, all sources of phossy 
water wastes amount to abcut 5,400 1/kkg <1,30J gal/ton), and at a 
concentration of 1,700 mg/1, the quantity of phosphorus wastes amount to 
about 9 kg/kkg produced (18 lb/ton), as reported by TVA. 

At TVA. the condenser liguor is recirculated at the rate of 33,000 l/^kg 
(8,000 gal/ton). Other plants may differ significantly xn the quantly 
of phossy water circulated, but the raw wastes (in kg/kkg of product) 
should be fairly uniform. For example. Plant 181, which does not 
directly recirculate its condenser water, uses 84,000 1/kkg (20,000 
gal/t^nL with an additional 17,000 1/kkg (4,000 gal/ton) for phosphorus 

handling and storage. 

to calculate the raw waste loads of phosphate and silica in the 
condenser liguor, the following TVA recirculated-liquor composition was 

used: 


F 

P205 

Si02 


Co ncentr ation!—j 

8.3 

5.0 

4.2 


Equating 8.3 per cent F with the previously-derived 27 kg/kkg of F, the 
raw waste loads of P205 and Si02 become (respectively) 16.5 kg/kkq (33 
lb/ton) and 13.5 kg/kkg (27 lb/ton). 

Phosphorus Sludge 

In addition to phossy water, the phosphorus condenser sump also collects 
phosphorus sludge, which is a colloidal suspension typically 10per cent 
dust, 30 per cent water and 60 per cent phosphorus. The quantity of 
sludge formed is directly dependent upon the quantity of dusit tha - 
escapes electrostatic precipitation; hence the very large investmen 
made for hiqhly efficient precipitators. 

Using 125 kq of dust (per kkg of product) collected by the electrostatic 
precipitator, and assuming a 98 per cent collection efficiency, the dust 
reaching the condenser amounts to 2.5 kg/kkg (5 lb/ton). If all ° 
dust became part of the sludge, the sludge quantity would be 25 *g/kkg 
(50 lb/ton) of product, and it would contain 15 kq/kkq (30 lb/ton) 
elemental phosphorus. 

This sludge is then universally processed for recovery of 

typically by centrifugation. A 96 percent recovery has been reported, 

with the product (subsequently returned to the process) averaginq 92 to 
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96 percent phosphorus. The remaining 4 per cent of the phosphorus in the 
sludge is burned in a phosphoric acid unit, so that no wastes emanate 
from the plant. 

Other methods for processing the sludqe which also result in no plant 
effluent include heatinq in a slowly rotating drum in an inert 
atmosphere to drive off phosphorus vapor, which is then condensed with a 
water spray into a sump. The solid residue obtained is completely free 
of elemental phosphorus and can be safely landfilled or recycled to the 
feed preparation section of the plant. 

Slaq Quenchinq Liquor 

Slags from phosphorus furnaces are mainly Si02 and CaO, and would also 
contain A1203, K20, Na20, and MqO in amounts consistent with the initial 
ore composition. In addition to these oxides, phosphate rock may 
contain 0.1-0.2 kq/kkg (0.2-0.4 lb/ton) of uranium in the ore, and the 
radiation levels of both the slag and the quench waters must be appro¬ 
priately noted. Other constituents of the slaq presenting problems for 
quench water pollution control are fluoride and phosphate. 
Approximately 80 per cent of the oriqinal F in the phosphate rock, 220 
kq/kkg of P4 (440 lb/ton), referrinq to Table 6, winds up in the slaq. 
About 2.7 per cent of the original P205 in the phosphate rock, 70 kq/kkq 
(140 lbs/ ton) , wind up in the slaq. 

At Plant 181, approximately 24,600 1/kkq (5,900 qal/ton) may be used for 
quenchinq the slaq, with the slaq quench liquor havinq the followinq 
composition and raw waste loads: 

Constituent C oncentration, mg/1 _ Raw Waste Load _ 

kg/kkg P4 lb/ton PA 


Total Suspended 

Solids 

800 

20 

40 

Total Dissolved 

Solids 

1,700 

42 

85 

Phosphates (as P) 

12 

0.3 

0.6 

Sulfate (as s) 

1,000 

25 

50 

Fe 

14 

0.35 

0.7 

F 

170 

4.5 

9 

Total Alkalinity 

230 

5.5 

11 
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TABLE 7 


summar y of Raw Wastes f r- _PhosEhorus_Manufacture 

Note: Waste water Quantities and constituent Concen¬ 
trations are hiqhly variable, depending upon 
deqree of recirculation, but the raw waste 
loads should be representative. 


Phosphorus 
Calciner Condenser 
Scrubber Plus Other 
Liquor Phossv Water 


Waste water Quantity, 

1/kkq 300,000 
qal/ton 72,000 

Raw Waste Load, 
kq/kkq 
TSS 

P04 2 

S04 36 

p 22 

Total Acidity 60 

Total Alkalinity 

Raw Waste Load, 
lb/ton 

TSS x ' 

P4 ” 

P04 1 

® 04 It 

Total Acidity 12( 

Total Alkalinity 

Concentrations, mq/1 
TSS 2< 

n " - 

P04 

S04 121 

F 1 

Total Acidity 201 

, Total Alkalinity 


100,000 

24,000 


13. 5 
9 

22 


Slaq 

Quenchinq 
_ Water _ 


25,000 

6,000 


20.5 


40 

3,000 

180 


Composite 

Waste 


425,000 

102,000 


42.5 
9 

25 

111 

53.5 

54.5 
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The Phosphorus Consuming Subcategory 

No direct process aqueous wastes are generated in this 
industry. The raw wastes arise from phosphorus storaqe 
from wet scrubbing of tail gases, from vessel cleaning, 
and spills. 


seqment of the 
and transfer, 
and from leaks 


Phossy Water Wastes 

Because phosphorus is transported and stored under a water blanket, 
phossy water is a raw waste material at phosphorus using plants as well 
as at phosphorus producing plants. The standard procedure when liquid 
phosphorus is transferred from a rail car to the usinq plant's storaqe 
tank is to pump the displaced phossy water from the storaqe tank back 
into the emptyinq rail car as practiced at Plants 037 and 192. Instead 
of being wasted at the phosphorus-using plant, the phossy water is 
shipped back to the phosphorus-producing facility for treatment and/or 
reuse. Therefore, standard raw phossy water wastes at the phosphorus- 
usinq plants are due to surges or to anomalies in the storage tank water 
level control system rather than to the direct wastinq of all displaced 
water. 


A more insidious source of phossy water may arise at phosphorus 
consuminq plants. Should reactor contents containing phosphorus ever be 
dumped into a sewer as a result of operator error, emergency conditions 
or inadvertent leaks or spills, the phosphorus would remain at the low 
points in the sewer line generally as a solid (meltinq point 44 C 
(H1°F)) and would contact all water flowinq in that sewer from that 
time on. Since phosphorus burns when exposed to air (autoiqnition 
temperature 93°C), there is general reluctance to clean it out; the 
common practice is to ensure a continuous water flow to prevent fire. 

The typical phosphorus loss for phosphorus-consuminq plants is 1 kq lost 
to phossy water per kkq consumed (2 lb/ton). Whenever phosphorus is 
tranferred by displacement, 580 liters of water are displaced per kkg of 
phosphorus (140 qal/ton). These values are equivalent to a phosphorus 
concentration of 1700 mq/1. For comparison, a typical phosphorus 
content in phossy water at a phosphorus-producing plant has also been 
reported at 1700 mq/1. 


Phosphoric Acid Manufacture 

The production of phosphoric acid by the "dry" process from elemental 
phosphorus consumes a total of about 380 liters of water per °* 
product (92 qal/ton) for both the hydration and the acid dilution steps. 
The cooling water requirements are typically 92,000 liters per kkq of 
product (22,000 gal/ton); but with recycle of cooling water, the makeup 
coolinq water requirement is approximately 4,600 liters per kkq of 
product (1,100 qal/ton). There is no aqueous process waste from notable 
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phosphoric acid Plants 003 006 . 0 * 2 . and However despite^qood 

"t eP i"o fl an Tvera^ol <2 iStoS* with S range of 0 to 2.5 

kq/kkq (0 -to 5 lb/ton) . 

0.1 Kq/KKq .,,oo Msic «,nc\ and filtered out of the acid. An 

aldlt!™£ S.?S k^kkg Ib/ton, of'filter-aid material may accompany 

the sulfide as a solid waste. 


Phosphorus Pentoxide Manufacture 


The waste water from the tail seals on the condensing powers typically 

Approximately g ^ " 

a concentration of 470 mq/1 for the effluent bleed. 

The inlet air dryer silica gel is regenerated J“rial ’"s 

infrequently (perhaps every ten years). The wastea 

typically landfilled. 

Approximately 29,000 1/kkq (7,000 qal/ton) of non-contact coolinq water 
is used. 


Phosphorus Pentasulfide Manufacture 


?es!due W ?fiaza?dous and is typically buried. 

as,. < sjss x .assf.^js-srs-'sss u assa 

of by incineration. 

The dust collected by a cyclone from the P2S$ crushing operation amounts 
to 1 kq/kkq (2 lb/ton). 

^Siallnt a S Ut 0.°05° 7 kq "of As2S5 per kkq of product 

SdiSu^ S these P °reIilu« e «J removed aid the solids are broken up and 
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buried. Approximately 17,000 1/kkq (4,000 qal/ton) of . non-contact 
coolinq water is used. 

In the castinq of liquid P2S5, the fumes from buminq liquid (molten 
P2S5 auto-iqnited) are scrubbed. Typically, the scrubber water contains 
1.25 kq of combined P2o5 and S02 per kkq of product P2S5 (2.5 lb/ton). 
Because both P205 and S02 are absorbed by a water scrubber only with 
difficulty, the water flow rate is hiqh, 30,000 1/kkq (7,200 qal/ton). 
These values reduce the concentrations of P02z 3 and S03z in * he 
scrubber effluent of 17 and 34 mq/1 (respectively) . Much lower scrubber 
flow rates could be used should weak caustic or lime be used instead of 

water. 

Phosphorus Trichloride Manufacture 

The batch or semicontinuous reactor/stills accumulate residues which are 
periodically but infrequently removed. These residues contain arsenic 
trichloride, which is hiqher-boilinq than the correspondinq phosphorus 
trichloride. Arsenic occurs naturally with phosphorus (they are both 
Group V-A elements) at a level of about 0.075 kq/kkq (0.15 lb/ton) of 
arsenic, which is equivalent to 0.05 kq of AsCl3 per kkq of product PCll 
(0.1 lb/ton). This is about half the quantity of total residue in the 
stills (exclusive of residual PC13 from the last batch or run before 
shutdown 1 , . 

The averaqe non-contact coolinq water requirement is 54,000 1/kkq 
(13,000 qal/ton) . 

Water scrubbers collect PC13 vapors from the reaction, the product 
distillation, the product storaqe, and the product transfer operations, 
and hydrolyze these vapors to HC1 and to H3P03 (which "fY ^"l™***; 
be oxidized to H3P04). The quantity of PC13 collected is hiqhly 
dependent upon the efficiency of the upstream condensers, since PC13 is 
hiqhly volatile: 


amp. °C Temp^_£F 



mm Hq (27 ) 


20 

40 

60 

76 


68 

104 

140 

169 


99 

235 

690 

760 


At Plant 037, sufficient heat transfer area was provided in the 
condensers to limit the raw waste load to 3 kq of HCl plus 2.5 kg of 
H3P03 per kkq of product PC13 (6 lbs and 5 lb/ton). Approximately 5*0 
1/kkq (1,200 qal/ton) of scrubber water were used to collect these 
wastes. Other smaller waste quantities of HCl and H3P03 qenerated from 
tank car and returnable container cleaninq operations have been included 

in these quantities. 
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These quantities are based upon the most reliable data available at 
Plant 037; overall material balances of product PC13 shipped vs. 
elemental phosphorus received. These data, validated over lonq periods 
of time for profitability purposes, show a total loss of phosphorus 
trichloride of 5 kq/kkq (10 lb/ton). An estimated breakdown of this loss 
is: 

Transfer and Storaqe of Phosphorus, 1.0 kq/kkq (2 lb/ton) 

Reactor/Still Residues, 0.1 kg/kkq (0.2 lb/ton) 

Scrubber for Distillation Tail Gases, 2.5 kq/kkq (5 lb/ton) 

Transfer of PC13, 1.0 kg/kkq (2 lb/ton) 

Other than the estimated loss of elemental phosphorus and the 
reactor/still residues, the losses which become water-borne 
raw wastes amount to 3.5 kg/kkq (7 lb/ton). Upon hydrolysis, 
this stoichiometrically becomes 3 kq/kkq (6 lb/tcn) of HCl 
plus 2.5 kq/kkq (5 lb/ton) of H3P03. These material-balance 
data have been used because of their lonq-term confirmation. 

Direct measurements of waste water flow rates and of waste water 
constituent analysis were not relied upon in this case since 
accurate flow rate measurements were not possible in the exist¬ 
ing plant configuration and since no statistically-meaninqful 
analytical data had been collected. 

The acid wastes from washinq tank cars and tank trucks, and from 
washing used POC13 filter elements, are very small at present. 

Water use data taken from Plant 037, supplemented by independent 
analyses of the waste water, yielded the results in Table 8. 

Total raw waste qenerated in truck-loadinq, in tank-car cleaninq, 
and in filter-element washing is 0.014 kq/kkq (0.028 lb/ton) 
of FCl plus 0.003 kg/kkg (0.007 lb/ton) of total phosphates. 
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TABLE 8 


Minor Wastes.f ro m Pl ant_037_ (PCl3_ and_POCl3) 


Truck-Loading Tank Car Filter Element 


Vent Cleanout Washout 

Scrubb er_ Wate r Drum 


Water Use: 1/kkq 

qal/ton 

Constituent Analysis, mq/1 
Chloride 
Total P04 
Total Acidity 
Raw Waste Load, kq/kkq: 

Chloride 
Total P04 
Total Acidity 
Raw Waste Load, lb/ton: 

Chloride 
Total P04 
Total Acidity 


8. 8 

10.5 

0.46 

2.1 

2.5 

0.11 

340 

715 

6,480 

260 

26 

590 

660 

- 

18,200 

0.0030 

0.0075 

0.0030 

0.0023 

0.0003 

0.0003 

0.0058 

— 

0.0083 

0.006 

0. 015 

0.006 

0.005 

0.001 

0.001 

0.012 

— 

0.017 
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J Phosphorus Oxychloride Manufacture 

■ The water scrubber for the distillation operation in the standard 
process (using P205 and C12) typically collects 1.5 kq of HCl (anhydrous 
basis) and 0.25 kq of H3P04 (100 per cent basis) per kkq of product 

I POCl3 (3 lbs and 0. 5 lb/ton), and the scrubber for POC13 transferring 

collects about 0.2 kq of HCl and 0.15 kq of HJFC4 per kkq of product 
(0.4 lb and 0.3 lb/ton). Allowing for small wastes from returnable 
container cleaning operations, the standard raw waste load is 2 kq of 

I HCl and 0.5 kq of H3P04 per kkq of product (4 lbs and 1 lb/ton). Ap¬ 
proximately 2,500 1/kkg (600 qal/ton) of water are used, so that the raw 
C waste concentrations are 800 mq/1 HCl and 200 mq/1 H3P04. 


I 

I 

I 

I 


The source of the above data on raw waste loads was Plant 147 records 
and plant personnel analysis of these records. An independent 
verification of these results was not judged valid since at this plant 
neither an accurate determination of wastewater flowrate nor the 
collection of a distinct waste water sample from each unit operation 
contributing to the waste load was practical? and since statistically- 
valid background data was not at hand. 

These waste quantities for POCl3 manufacture are somewhat smaller than 
for PC13 manufacture since POC13 is less volatile (boiling point 107°C). 
In the batch process, the refluxinq liquid is all PCljJ at the start, but 
becomes increasingly richer in POC13. 




The air-oxidation process presents a much more difficult task for the 
reflux condenser, since the vapors are hiqhly diluted with non¬ 
condensibles. However, with the use of refrigerated condensers, the 
measured raw waste load is no different for this process. At Plant 037, 
data collected over three months from the reactor/still scrubber for 
POC13 manufacture, which had an estimated flowrate of 1,800 1/kkq (430 
gal/ ton), had averaqe net values of: 

Chloride 669 mq/1 

CaC03 acidity 1,213 mq/1 

These data reduce to a raw waste of 1.2 kq/kkq (2.4 lb/ton) of HCl plus 
0.35 kg/kkq (0.7 lb/ton) of H3P04; which are extremely close to the 
corresponding values for Plant 147. 

Where product POCl3 is filtered, the used filter elements are first 
washed to hydrolyze the residual POC13. Disposable elements are then 
landfilled. The quantity of filtered solids retained on the elements is 
only a very small fraction of the weight of the used element. The 
elements are washed in a 55—qallon drum, so that a very small quantity 
of waste water (and of acid wastes) is involved compared to the scrubber 
waste load. Although there is no continuous withdrawal of residues from 
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POC13 distillations, very little residue accumulates. Twice a year, 
this residue (mostly qlassy phosphates) is washed out with hot water. 


The non-contact coolinq 

water requirement for 

POC13 manufacture 

either the standard or 

the alternate method 

is approximately 50 

1/kkq (12,000 qal/ton). 

Variability of Raw Wastes 

from the Production of 

Phosphorus Trioxide 

Phosphorus Oxychloride 

The data below indicates 

the variability of concentrations in the 

waste load at Plant 037. 

Date (1973) CaC03 Acidity^_mg/l 

Chloride, mq/1 

2/27 

1170 

560 

2/28 

1220 

603 

3/1 

1720 

822 

4/19 

850 

447 

4/23 

480 

305 

4/24 

950 

532 

4/25 

1430 

851 

4/26 

1250 

589 

4/27 

1300 

1035 

4/30 

1120 

518 

5/1 

1470 

1040 

5/2 

1690 

716 

5/3 

280 

773 

5/4 

1340 

603 

5/7 

1810 

1000 

' 5/8 

1220 

574 

5/9 

1290 

716 


by 


raw 


Mean 

1217 

Std. Deviation 

384 

Std. Deviation 

384 

95% Conf. Int. 


(Sinqle Day) 

♦_814 


687 

208 

208 

♦ 441 


In this case, there was no dampinq capacity; the acidity and chloride 
concentrations were closely coupled to the manufacturinq process. The 
comparison of the 95% confidence intervals with the daily data show only 
one point of 17 (for acidity) and no points outside (for chloride). 


Based on these very limited samples of data, it appears that the 
classical statistics may be applied, but with extreme caution. 

v 

For the above sets of data from Plant 037, a value of (X ♦ 3<5) / X miqht 
represent a maximum allowable daily readinq as a multiple of the mean: 

■ 
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Parameter 

Acidity Concentration 
Chloride Concentration 


t_3dl /_X 

1.95 

1.91 


This maximum allowable value would be extremely liberal, since a 
students «t" value of 3 is equivalent to less than one readinq in 10 
beinq unduly rejected. To be even more liberal (since the data base for 
this q analysis is extremely skimpy), the maximum value from the above 
table will be assumed, so that the effluent limitation guideline for the 
manufacture of PC13 and POC13 should be a maximum daily value no qreater 
than twice the mean (as represented by consecutive 30 day averages). 


pH can be controlled much more closely than other parameters. Hence, it 
is recommended that the pH limitation be met at all times. 
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Summary of Raw Waste from Phosphorus-Concuminq Flants 


Phossy Water: P 4 cone, ppm 
1/kkg P 4 consumed 
kg? 4 /kkg P 4 consumed 
gal/ton P 4 consumed 
lb /ton ?4 consumed 


Process Water Wasted: 1/kkg Pdl 

gal/.ton Pdt 


Raw Waste Load, kg/kkg Pdt: 

HC1 

H 2 S0 3 

H 3 PO 3 + H 3 PO 4 


Rav/ Waste Load, lb /ton Pdt: . 

IIC1 

H 2 SO 3 

H 3 PO 3 + H 3 PO 4 


Concentrations, mg/l: HC1 

H 2 S0 3 

H3PO3 + H 3 PO 4 


Process Water Consumed* 
1/kkg Pdt. 
gal/ton Pdt 


Cooling Water Used: 1/kkg'Pdt 

gal/ton Pdt 


Solid Wastes, kg/kkg Pdt: 

As Compounds 
Total Residues 

Solid Wastes, lb /ton Pdt: 

As Compounds 
Total Residues 


1 
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®The Phosphate Subcategory 

and from processes which use excess process water which may 
gwaste stream. 

■ Sodium Tripolyphosphate Manufacture 

, m nr>A nu? and 119 have no process wastes. The dust 

t collected from the spray dryer qaseous ^e^watlr^used* 5 fo^subsequent 

-ss c^i„n? r zxvr&Tv '«- SPr iv 

|dryer vent line upstream of the scrubbmq operation. 

|typically contain 1, 500 mg/1 of dissolved chlorides. 

Calcium Phosphates 

■and the effluent from wet scrubbers which collect airoo 

B £?S UOt of yi toesr r soi?2ls contain suspended, finely- divided calcium 

| SSSS? Recycle ^ acSL^g^/to S-iSuf utiiix. «-£P 

centrate or filtrate as makeup slubberiv « 200 X/kkq U.OOO qal/ton) 
. rau wastes from this system are typically 4,2U0 i/xxg * 

| scrubbers'^and'^from excess'phosphoric acid in the reaction liquid. 

- For non-food qrade dicalcium phosphate plants, thewaterscrubbers which 
. collect airborne solids normally operate at partial recycle.^c^there 

■ typically 3 precedes ' rl^ wastes "are considerably 


1080 


66 











smaller than for the food-qrade operation. Dry dure collection is 
typical since only one or two products are made, so that the collected 
solids may be added directly to the product stream without extensive 
segregation. Moreover, since purity requirements are considerably less 
severe, the product stream can tolerate such additions. With the above 
measures, the wet scrubber wastes are typically 420 1/kkq (100 gal/ton) 
containing 22.5 kg/kkq (45 lb/ton) of suspended solids (a concentration 
of 5 per cent) plus 4 kg/kkg (8 lb/ton) of dissolved phosphates from 
acid mists (0.7 per cent). At the notable Plant 182, this bleed stream 
from the wet scrubber recirculation system is charged directly to the 
neutralization reactor; hence, this plant had no discharge whatever. As 
an added feature, this notable plant used cooling water blowdown as 
makeup to the airborne-solids scrubbing system, thereby eliminating all 
aqueous discharges (except for the; effluent frem regeneration of the 
water softener). 

For the non-food grade plants, however, acid defluorination is an 
additional source of raw wastes (unless already-defluorinated acid is 
delivered to the plant). Wet-process phosphoric acid (54 per cent P205) 
contains approximately one per cent fluorine. Upon silica treatment, 
13.5 kg per kkg of acid (27 lbs/ ton), or 10.5 kg of silicon 
tetrafluoride product dicalcium phosphate dihydrate (21 lb/ton), are 
liberated. When hydrolyzed in the acid scrubber, the raw waste contains 
12 kg/kkg product (24 lb/ton) of combined fluosilicic acid (H2SiF6), 
hydrofluoric acid (HF) and silicic acid (H2Si03). These raw wastes are 
contained in a scrubber water flow of 6,300 liters/ kkg (1,500 gal/ton), 
so that the combined concentration of fluosilicic acid, hydrofluoric 
acid and silicic acid is 1,900 mg/1. For any plant manufacturing 
calcium phosphates of any grade, non-contact cooling water is used in 
reactors and/or in dried product coolers. 

Other possible sources of aqueous wastes are from regeneration of water 
softeners and from storm water runoff (all exterior surfaces of calcium 
phosphate plants become coated with fine lime and/or phosphate dusts). 

In dry-product plants, a significant housecleaning effort must be 
continually maintained. In non-food qrade calcium phosphate plants, the 
dry product sweepings (from dust, spills, etc) are added to the process 
stream. In food-grade plants, however, the sweepings (consisting of 
lime, lime grit, and calcium phosphates) are wasted. Typically, this 
solid waste amounts to 10 kg/kkg (20 lb/ton). 
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Summary 


Process Water Wasted: 
1/kkg Pdt 
ga1/ton Pdt 
Raw Waste Load, 
kg/kkg Pdt: 

TSS 

Dissolved P04 
HF, H2SiF6, H2Si03 
Raw Waste Load, 
lb/ton Pdt: 

TSS 

Dissolved P4 
HF, H2SiF6, H2si03 
Concentrations, mg/1: 

TSS 

Dissolved P04 
HF, H2SiF6, H2Si03 
TDS, mg/1 
Solid Wastes: 
kg/kkg Pdt 
lb/ton Pdt 


TABLE 10 . 

of Raw wastes from Phosphate Plants 


Sodium 

Tripoly- 

332§£hate 

Food Grade 

-galr'ium PhOSPhatgs_ 

Solids 

Dwatf ring Scrubbing 

Animal Feed 
--?^icium_Phosphates 
Acid Deflu- Solids' 

2£?rnatiog Scrubbjni 

0 

0 

2,100 

500 

2,100 

500 

6,300 

1,500 

420 

100 

- 

50 

15 

50 

15 

12 

22.5 

4 

- 

100 

30 

100 

30 

24 

45 

8 

- 

24,000 

7,000 

7,000 

24,000 

7,000 

7’, 000 

1,900 

1,900 

54,000 

7,000 

7,000 


10 

20 
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SECTION VI 


SELECTION OF POLLUTION PARAMETERS 


INTRODUCTION 


Section V of this report quantitatively discussed the raw wastes 
qenerated in the phosphate manufacturinq industry. The following were 
identified as being constituents of the industry*s process waste waters: 


Suspended Inorqanic Solids 

Dissolved Phosphates or Phosphites 

Dissolved Sulfates or Sulfites 

Dissolved Fluorides or Fluorosilicates 

Dissolved Chlorides 

Total Dissolved Solids 

Acidity or low pH 

Heat (High Temperature) 

Elemental Phosphorus 
Arsenic compounds 

Vanadium/ cadmium, radium and uranium 


3 


The following discussion examines each of the above constituents and 
®ir impact upon receiving waterways from a chemical, a physical and a 
biological viewpoint. Additional, constituents such as hexavalent 
chromium, iron, alkalinity, and hardness, which are of typical. concern 
whenever blowdowns from cooling towers, boilers and water 
facilities are involved, are noted here but are not discussed in detail 
in this study (which deaJ^s more specifically with the process wastes of 
the phosphate industry). 

SUSPENDED INORGANIC SOLIDS 

Suspended solids discharged into receiving waters adversely impair 
navigation, recreation, water supply and fish propagation water uses. 
Navigation may be impaired as a result of sedimentation in quiescent 
regions in the stream bed. Recreational and water supply uses would be 
impaired as a result of turbidity of the water. The fish population 
suffers from loss of suitable breeding areas, loss of food chain 
organisms because of change in benthic characteristics, fish kills from 
excessive turbidity, and reduction of light penetration into the 
streams. 

SusDended solids affect fisheries directly by covering the bottom of a 
stream with a blanket of material which kills out the bottom fauna, 
directly depriving the fish of a considerable part of their food (which 
lies at the bottom), or indirectly by eliminating species in the food 
chain. In addition, portions of the bottom, usually *n the shallower 








provide nesting sites and spawning grounds for 




parts of the stream, 
certain species. 

The suspended solids directly affect fish through mechanical and 
abrasive action which clogs or otherwise injures the gills and 
respiratory structures. Although normal healthy fish secrete mucus to 
III*till suspended solids as they lodge on gills and other exposed 
parts, the synergistic action of other pollutants such as small amounts 
of acid wastes greatly augments the abrasion by solids by inhibiting the 

normal flow of mucus. 

Indirectly, suspended solids affect fisheries by effectively screening 

oSt the light necessary to species of flora which may 

of the food chain. Also indirectly, but none the less 

solids which settle at the bottom . tra P ° rqanl 

otherwise be dispersed, thereby increasing the oxygen at 

bottom of the stream with disastrous results to the bottom fauna. 

Of special concern in the phosphate industry is that much of the 
tsusnended solids in the raw wastes are calcium phosphates. It has 
recently been shown that calcium phosphates deposited in bottom [™ dS t £ e 
lakes are not inert solids, but are indeed available for uptake by the 
Uk 1 Hie™, and are a prime source of nutrients for algae blooms and a 
prime cause for lake eutrophication. 

DISSOLVED PHOSPHATES AND PHOSPHITES 

Phosphites are oxidized to phosphates in streams, 
oxygen demand upon the .streams. 

The controversy over the nutrient and eutrophication effects of 

phosphates has received much attention in recent years, res l£* in * 

the phosphate constituent in domestic wastewater. . ^ rag^ 

concentration in domestic waste water is 30 mg/1 (a ® ’capita per 

domestic waste guantities are about 1.6 kg (3.5 lbs) P P P 

vear one-third of which are from human excretions and two-thirds from 

synthetic "d^ergents. Runoff of synthetic fertilizers also contribute 

heavily to phosphate pollution of surface waters. For the purpose or 
this study, it appears sufficient to rely for guidance upon the massive 
effort and exDenditure to remove phosphates from domestic waste water to 
comedo ?he contusion that dissolved P phosphates from the industry under 
study are indeed a pollution parameter. 


exerting a chemical 


I 

I 

I 

I 

I 


The natural concentration of phosphates in sea water is 0.7 to 1.4 mg/1. 


DISSOLVED SULFATES OR SULFITES 

Sulfites are oxidized to sulfates in streams, exerting 
demand upon the streams. 


a chemical oxygen 
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Sulfates are not particularly harmful, but are a major-S^tri^and 
the total dissolved solids xn waste waters from this industry (and are 

discussed separately as such). 

DISSOLVED FLUORIDES AND FIUOROSILICATES 

Fluosilicic acid and its salts are highly deleterious materials. They 
also decompose to form fluorides. Hydrolysis causes fluosilicates to 
form qelatinous precipitates which are difficult to settle and ewa 
in treatment operations. 

Fluorides are present in natural waters in concentrations less than 1 
mg/1, and are widely used as drinkinq water additives in concentrations 
of a few mq/1 for beneficial dental effects. However, at highe 
concentrations than 7 or 8 mq/1, fluorides have caused severe damage to 
bone structures. Fluorosis from airborne fluorides has been documented 
in cattle and in humans in the proximity of phosphate-rock mininq 
operations. 

Fluorides and fluorosilicates are definitely harmful materials, and can 
be identified as pollution parameters for the purposes of this study. 

DISSOLVED CHLORIDES 

Dissolved chlorides are a major constituent of the total dissolved 
solids in waste waters from this industry (and are discussed separately 

as such). 

Sodium and calcium chlorides are found naturally in unpolluted waters, 
but are harmful to fish in hiqh concentrations. 

The natural salinity of river water in the Chesapeake Estuary is 9.5 to 
11.0 mq/1 of chloride; and the natural salinity of ocean water is 7,000 
to 10,300 mq/1 of chloride. 

TOTAL DISSOLVED SOLIDS 

Unpolluted natural waters contain small <^£tities di ^ ol £® d 

carbonates, chlorides, phosphates, sulfates and nitrates. All of tne 
substances in solution in river water exert osmotic pressure on the 
aquatic orqanisms, and many of these substances .are P^io^^ally 
active, so that the orqanisms have become adapted to this salt compiex. 
aauatic species will tolerate changes of considerable magnitude in 

of these salts provided the total dissolved solids 

remains constant. 

The specific conductance, a direct measure of dissolved inorqanic 

solids, lies between 150 and 500 umhos/cm in inland streams and rivers 

which support good, mixed fish faunas. In the Western plains and desert 
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teas. natural quantities of 0 « E ^;^ Oli ?? e a S o ^ q o? r fresi-wa?«1 £ iaS 

Mrnmmmmi 

■ith lethal effects. 


t 


kCIDITY OR LOW pH 

iSss.ist. st“.“ » s*s:»s: 

pH Of 5. 5 

I typical State water quality standard (that of Maryland) specifies a pH 
of 6.0 to 8.5 reqardless of water use. 


^EAT (HIGH TEMPERATURE) 


jc 


„e impact of hiqh water temperatures takes several forms which may also 
ct synerqistically: 


f b > ^Decrease” ll which most aquatic 

orqanisms depend. chemical and biochemical reactions, 

particularly 6 i-Snic wastes (thereby aecreasin, the 
nevel of dissolved oxyqen) . . „ niiiafl directly. 

dt\ IhSSS* ^esi:r r |ucr S ;s°^r S oS^Ionf l ae«SJ ana 

Eetabolism are temperature-dependent. Dassa qe of anadromous fish, 

(f) Temperature anomalies can block the passaqe ox 

reatly reducinq future populations. 


r 


Most fish are poikilothermal animals whose boay J^ mP p P |ciselyf 0ll The 

fes. s 

Kf 25 to 35°C (75 to 95°F) . 

_ fvn1cal state water quality standard (that of Maryland) specifies the 
§oU&£ *S“es£“ lo heat rise reqaraiess of water use: 
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Natural 

Max. Temp 

Maximum 

Type of Water 

Temp.°F 

Rise. °F 

Temp,°F 

Tidal 

50 

20 

60 


50 

10 

9C 

Non-Tidal 

50 

20 

60 


50 

10 

93 

ELEMENTAL PHOSPHORUS 




Elemental phosphorus has been 

identified 

as an extremely 


harmful 

material in very small amounts. The lethal dose for humans is 100 mq and 
the chronic dose is 1 mq/day. Inqestion of elemental phosphorus by the 
human body causes bone and liver damaqe. 


ARSENIC COMPOUNDS 

The danqerous properties of arsenic compounds in very small amounts is 
well known. The Federal Water Quality Administration presented a 
summary of the hazards of arsenic. The U.S. Public Health Service 
Drinkinq Water Standards set a maximum concentration of 0.05 mq/1, with 
a recommended limit of 0.01 mq/1. There is a continuinq controversy 
over the health hazards of minute quantities of arsenic either naturally 
enterinq the qround or surface waters; and particularly over the arsenic 
that occurs naturally in phosphates (at a level of As:P of 75 mq/1) and 
is subsequently discharqed into municipal waste water. 

VANADIUM, CADMIUM, RADIUM AND URANIUM 

Phosphate rock ore does contain trace amounts of one or more of these 
elements. These elements are chemically and/or radioactively harmful as 
detailed in Reference 72, but are not in such concentrations as to cause 
a serious health problem. 


CONCLUSION 

In view of the data presented above, it is judqed that all of the 
mentioned waste constituents qenerated in the phosphate industry be 
identified as pollution parameters as defined in the Federal Water 
Pollution Control Act Amendments of 1972. 

In the paragraphs above, the harmful characteristics are qiven of all 
the parameters that are encountered in the phosphate manufacturinq point 
source cateqory. Table 11 summarizes the parameters found for each 
chemical. The chemicals PCll and POCl^ require further consideration. 
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WASTE WATER CONSTITUENTS OF PHOSPHATE CATEGORY 















Althouqh many parameters appear in 
only those primary parameters 
effluent standards. 


the waste streams from these plants 
siqnified by "x" need be used to set 


The remaininq parameters for PC13 and P0C13 ^ ed zer °* 

adequately treated if the primary parameters are so treated. Sp_cial 
consideration for these two chemicals is necessary since they are th_ 
only exceptions to the proposed guidelines (no discharqe of process 
waste water pollutants) for this cateqory. 
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SECTION VII 


CONTROL AND TREATMENT TECHNOLOGY 


INTRODUCTION 

Section V of this report quantitatively discussed the specific water 
uses in the phosphate industry and the raw wastes from this industry 
prior to control and/or treatment of these wastes. Section VI 
identified the constituents of the raw wastes which are classified as 
pollutants. Table 11 summarizes the pollutant constituents found as raw 
wastes in each of the three seqments of the industry: 


Two major observations may be made from table 11: 

1. classical sanitary enqineerinq practices that treat effluents 
containinq orqanic material or that are aimed at reducinq bioloqical 
oxyqen demand are inapplicable to the phosphate manufactunnq industry, 
where such pollutant constituents are usually very low and not a 
siqnificant factor. Hence, control and treatment of the wastes in this 
industry are of the chemical and chemical enqineerinq variety, and 
include neutralization, pH control, precipitation, ionic reactions, 
filtration, centrifuqation, ion exchanqe, demineralization, evaporation 
and dryinq. 

2. A limited number of pollutant constituents characterizes the entire 
industry, crossinq the lines between seqments of the industry. Hence, 
the control and treatment techniques should be similar throuqhout the 
industry. 

In this section of the report, the control and treatment technoloqy is 
discussed in considerable detail. Much of this discussion is based upon 
observed actual abatement practice in the industry; the accomplishments 
of independently-verified samplinq data of plant effluents. 


IN-PROCESS CONTROLS 

Control of the wastes includes in-process abatement measures, monitorinq 
techniques, safety practices, housekeepinq, containment provisions and 
segreqation practices. 

Segregation of Water Streams 

Probably the most important waste control technique, particularly for 
subsequent treatment feasibility and economics, is segregation. 
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incoming pure water picks up contaminants from various uses and sources 
including: 

1. non-contact cooling water 

2. contact cooling water 

3. process water 

4. washings, leaks and spills 

5. incoming water treatments 

6. cooling tower blowdowns 

7. boiler blowdowns 

If wastes from these sources are segregated logically, their treatment 
and disposal may sometimes be eliminated entirely through use in oth 
orocessSs Sr recycle. In many instances, the treatment costs, 
rnmnipxitv and energy requirements may be significantly reduced. 
Sn?I«™a?ely! it ?s I Sommcn practice today to blend small, heavily 
mn+aminated streams with large non-contaminated streams such as cooling 
S^ri??^ufn?s Snce this has been allowed to happen, treatment costs, 
enerqy^equirements^or these treatments, and the efficient use of water 
resources have all been compromised. 

In general, plant effluents can be segregated into: 

1. Non-contaminated Cooling Water. Except for leaks, non 
contact water has no waste pickup. It is usually high volume. 

2. Process Water. Usually contaminated but often small 
volume. 

3. Auxiliary Streams. Ion exchange regenerants, cooling 
tower blowdowns, boiler blowdowns, leaks, washings 

low volume but often highly contaminated. 

Mth ouah situations vary, the basic segregation principle is don't mix 
large U uncontaminated cooliiq water streams with a 

process and auxiliary streams prior to fulihteatment and/ordipo 1. 
It is almost always easier and more economical to Jg Sp Energy 

the small volumes of waste effluents - capital costs, energy 

requirements, and operating costs are all lower. 

of sewer lines^hich have existed for many years. Among ^® se 07 £ la "J; d 
Shich are notable in this respect are Plants 003, 037, 042, 075, and 

182. 


Recycle of scrubber Water 
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The widespread use of water for scrubbinq of tail qases in this industry 
has unfortunately*led to many examples where once-throuqh scrubber water 
is the mode of operation. However, there are several plants notable in 
this respect which recycle scrubber water frc i a sump, thus satisfyinq 
the scrubber water flowrate demands (based upon mass transfer 
considerations) while retaininq control of water usaqe. These notab-e 
plants are TVA (Muscle Shoals, Alabama), and Plants 003 and 182. 


Recycle of scrubber water permits the subsequent treatment of much 
smaller quantities of waste water with much hiqher concentrations of 
pollutinq constituents. Both of these attributes make waste water 
treatment more economical, and in some cases, more efficient, from a 
removal viewpoint. 


Dry Dust collection 

A drastic reduction in the aqueous waste load may be made by replacinq 
wet scrubbinq systems with baqhouses, or alternately, by placinq cyclone 
dust collectors upstream of wet scrubbers. This approach is feasib_e 
because baqhouses have recently been improved in desiqn to "the Point 
where operation and maintenance costs are not excessive, where solids 
collection efficiences exceed those of wet scrubbers, and where 
operatinq temperature ranqes have been extended with hiqh-temperature 
media development. Dry collected solids may be returned to the product 
stream, provided that a separate collector is installed for each 
product. This is a chanqe in approach for the typical multi-product 
phosphate plant, since conventional practice has been to centralize the 
collection and treatment functions across product lines. With dry 
separate collection, the product recovered may siqnificantly contribute 
towards the operatinq cost of the' collectors. 


Plants in this industry which are notable in this respect by havinq at 
least some dry dust collection include Plants 003, 006, 042, 119, and 
182. 


Housekeepinq and Containment 

Containment and disposal requirements may be divided into several 
cateqories: 

1. minor product spills and leaks 

2. maior product spills and leaks 

3. upsets and disposal failures 

4. storm water runoff 

5. pond failures 

6. vessel and container cleanout 


✓ 

79 


/ loo 





Minor Spills and Leaks 


There are minor spills and leaks in all industrial chemical 
manufacturing operations. Pumps seals leak, hoses drip, washdowns of 
equipment, pipes and equipment leak, valves drip, tank leaks occur, 
solids spill and so on. These are not qoing to be eliminated. They can 
be minimized and contained. In some cases the products are valuable; in 
other cases, personnel safety and prevention of corrosion may become 

paramount. 

Reduction techniques are mainly good housekeeping and attention to sound 
engineering and maintenance practices. Pump seals or types of pumps are 
chanqed. Valves are selected for minimizing drips. Pipe and equipment 
leaks are minimized by selection of corrosion-resistant materials. 

Containment techniques include drip pans under pumps, valves, critical 
small tanks or equipment, and known leak and drip areas such as loadmq 
or unloading static is. Solids can be cleaned up or washed down. All of 
these minor leaks and spills should then go to a containment system, 
catch basin, sump pump or other area that collects and isolates all o 
them from other water systems. They should go from this system to 
suitable treatment facilities. 

Of special importance in the phosphorus-consuming subcategory of the 
industry is the containment of phossy water from phosphorus transfer and 
storage operations. While displaced phossy water is nominally shipped 
back to the phosphorus-producing facility, current practice in 

phosphorus storage tanks is to maintain a water blanket for safety 
reasons by makeup water addition and by subsequent overflow over a weir 
or excess water. ' 

This method of level control is unacceptable since it results in the 

discharge of phossy water. One way to ensure zero discharge is to 

install an auxiliary tank to collect phossy water overflows from tne 
phosphorus storaqe tank; this system can be closed-loop by reusing this 
Lossy water from the auxiliary tank as makeup for the main phosphorus 
tank. This scheme preserves the positive safety features of the 

existing level control practice and also safeguards against inadvert-nt 
large discharges resulting from leaky or maladjusted water makeup 
valves. 


Major Product Spills and leaks 

These are catastrophic occurrences with major loss of product, tank and 
pipe ruptures, open valves, explosions, fires, and earthquakes. 


No one can predict, plan for or totally avoid these happenings, but they 
are extr,. ely rare. Probably the most common of these rare occurrences 
is tank cr valve failures. These can be handled by adequate dikes able 






Opoecs and Disposal Failures 

SS^^~^^“f=M=-=a 

vulnerable to this f q ? Y ° f this in<3us try .may be more 

batch-type operations wifh much morj direc? operaJor^coStro^th 8 ® 5 ?£* 
industry. lar( ^ e-sca ^ e automated conti^s 

nevertheless ^IriEute T* U P ? rt *°V f ° vera11 P«*>ction but they 

Si% rS:i-? « -F^o«£s as s sl ihe 

time ®h^contains C phosphorus S and a ostensibly^becomes n contaminatedf r ° m 
Ptalpho-a “pinsr^^r S32f i S* the^installation "S'" 1 "? SUC 5 

(Sith s 3 f °^? urred and the offline removal alS^letni^of^tht^trap 
(with safe disposal of the phosphorus). q r tfte trap 

Stormwater Runoff 

S^S%s^.^ , t^-fagsw su;; 

surface of buildings^uipmSf^d'^oSd^ov^ed 1 ^n^rea 

of concern is the pickup of these solids by stonuwater eitw fo 

d °Where 
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Unlined ponds are the most common treatment 

industry. Failures of such ponds occur because they are unlined and 
because 7 they are improperly constructed for containment in times of 

heavy rainfall. 

Unlined ponds may give good effluent control if dug in impervious clay 
areas or poor control if in porous, sancy soil. The porous ponds will 
allow effluent to diffuse into the surrounding earth and water streams. 
This may or may not be detrimental to the area, but it is certainly poo 
waste control. Lined ponds are the only answer in these circumstances. 

Many ponds used today are large low-diked basins. In times of he «vy 
rainfall, much of the pond content is released into either the 
surrounding countryside, or, more likely, into the nearest body of 
water. Again, whether this discharge is harmful or not depends on the 
affinonf and the surrounding area, but it does represent poor effluent 


Control ponds should be constructed so mat uwuwhb 
from the surrounding area does not innundate the pond 
and overwhelm it. 

Substitution of smaller volume (and surfaced) treatment 
tanks, coagulators or clarifiers can reduce rainfall 
influx and leakage problems. 
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Vessel and container Cleanout 

One common characteristic of the phosphorus-consuming subcategory of the 
industry is the planned accumulation of residues in reaction vessel, and 
stills, with infreguent shutdowns to clean and remove these residues. 
In many cases, the residues are washed down with firehoses and the 
wastes discharged. This practice is clearly unacceptable. One 
alternative is the diking of the area (as described previously), with 
collection and treatment of the agueous wastes, in conjunction with an 
effort to minimize the guantities of washwater. 

A similar situation exists with regard to the cleaning of returnable 
containers (drums, tank trucks and tank cars) prior to reuse, 
these are routine operations, procedures and facilities must be made 
available for minimizing the quantities of waste water and for the 
collection and treatment of these waste waters. 


Monitoring Techniques 

Since the chemical process industry is among the leaders in 
instrumentation practices and application of analytical techniques to 
process monitoring and control, there is rarely any problem in fading 
technology applicable to waste water analysis. Acidity and alkalinity 
are detected by pH meters, often installed in-line for continuous 

monitorinq and control. 

Dissolved solids may be estimated by conductivity measurements, 
suspended solids and turbidity, and specific ions by wet chemistry and 
colorimetric measurements'. Flow meters of numerous varieties are 
available for measuring flow rates. 

The pH meter is the most universal of the in-line monitoring 
instruments. Spills, washdowns and other contributions become quickly 
evident. Alarms set off by sudden pH changes alert the operators and 
often lead to immediate plant shutdowns or switching effluent to 
emergency ponds for neutralization and disposal. Use of in line pH 
meters will be qiven additional coverage in the control and treatment 
sections for spec’.ic chemicals. 

Monitoring and control of harmful materials such as phosphorus and 
arsenic is often so critical that batch techniques may be used. Each 
S can be analyzed before discharging. This approach provides 

absolute control of all wastes passing through the system. Unless the 
process is unusually critical, dissolved solids are not monitored 
continuously. This follows from the fact that most dissolved solids are 
rather inert. Chemical analyses on qrab or composite eftJ uent . . 
are commonly used to establish total dissolved solids, chlorides, 
sulfates, and other low ion concentrations. 

*%. : 
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Summary 

The precedinq narrative described qeneral treatment practices and in- 
plant controls. The followinq discusses specific abatement measures 
recommended for each subcateqory. 
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phosphorus subcategory 



treatment of haste haters in the 
N eutralization of Acidic Haste water industry results 

ISlrtMlize the acid waste streams. ^ acia ic calciner 

At phosphorus-producinq plants, “"’^“aiRaline slaq^r ^y the |l«htlY 

sas 

li^M*plas P ro |||| t f°|iy n Seu«iUzes e the a acidic liquors. At plants^not 

zssus? g^'^rssisr g? & 1 i 0n . 

is*practiced at Flents 028 and 181 . avallab le, lime or 

Except for r hi -s °ne case^where^qranulateds^q ^ 

^fTndu^r 1 -^^o b served« Plan t s 00^08 028 , *lliot< 28 , 

ssr^-ss f ot fesss: .s'SSr S££& - «*» uith Ume - 

“^-e°i P ^-r. 22 -q (J 2 o/toni. ^ ^ ana rocij 

Pith the ezception of hydrochloric^ aci^ ~ Phosphorus chemicls 
industry U fores U2SST- fliqStly-soluble calcium salts 

with lime: 


A£ig 

H 1 P 04 


aidujiu- 


N 

N 


HF, H2SiF6 

H^siOJ 

H 2 S 04 

H 2 S 02 

H2P02 


Ca (H2P°5L) 2.H20* 
CaHPOfi-2H2°» DCP 
Cal(P04)2* TCP 
CaF2 

CaSi03 
CaS04.2H20 
CaS03.2H20 
2 CaHPOl-3H20 


18,000 
200 
25 
16 
95 
2,410 
43 


(Sliqhtly soluble) 


•Between 17<»c and 30 C. trea tment (with excess lime) p JospSate 

^^JV^SSSSSt ^ -aste waters from 
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TAI5LE 12 Relative Chemical Costs for Neutralizing Acid Wastes 

/ Ofi) 

Source: Downing, Kunln and Polllot' 


NEUTRALIZING MATERIAL 

nn 

Relative Weight Alkali 
Required Per Pound Acid 

Relative Cost 
Per Pound Acid 


E59 

HC1 

EBB 

h 2 so 4 

HC1 

H 3 P°4 

Lump limestone, high Ca 


no 

148 




191 

Lump limestone, dolomitlc 

1.00 

94 

127 

141 

94 

127 

141 

Pulv. limestone, high Ca 

1.59 

no 

148 

165 

175 

235 

262 

Pulv. limestone, dolomitlc 

1.37 

94 

127 

141 

129 

174 

193 

Hydrated lime, high Ca 

3.06 

79 

107 

119 

242 

327 

364 

Hydrated lime, dolomitlc 

2.50 

65 

87 

98 

162 

217 

245 

Pebble lime, high Ca 

2.0? 

60 

80 

90 

124 

166 

186 

Pebble lime, dolomitlc 

1.87 

54 

73 

81 

101 

136 

151 

Pulv. quicklime, high Ca 

2.18 

60 

80 

90 

131 

174 

196 

Pulv. quicklime, dolomitlc 

1.97 

54 

73 

81 

106 

144 

159 

Sodium bicarbonate 

20.65 

173 

233 

260 

3570 

4810 

5360 

[ Soda ash 

13.08 

119 

160 

179 

1560 

2090 

2340 

Caustic soda (50X) 

9.96 

164 

220 

246 

1630 

2190 

2450 

I Ammonia (anhyd.) 

5.90 

35 

47 

53 

207 

277 

313 

* Magnesian oxide 

3.90 

42 

56 

63 

164 

218 

246 


‘Delivered cost Including freight. 
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manufacturing industry* but also demineralizes most waste waters by 
precipitating calcium salts. This then produces a solid waste which may 
be disposed of by landfilling. 


The effectiveness of the control specified in the preceding paragraph 
is summarized in table 13 for four plants (TVA, 181, 028 and 159). Data 
for plants 028 and 159 were taken from tables 14 and 15 which include a 
complete analysis on the intake and effluent waters. 

Removal of Anions (Except Chlorides) From Acidic Wastes 

Neutralization of acid waste waters with lime also precipitates the 
calcium salts of all acid wastes in this industry (with the exception of 
hydrochloric acid from PC13 and POCll manufacture) . This treatment is 
widespread throughout the phosphate manufacturing industry, and 
represents a class of treatment technology which has widespread 
validation and demonstration on plant-scale installations. 

Other technologies for removing dissolved solids (except chlorides) are 
also presented in this section, with a somewhat lesser degree of full- 
scale validation than lime treatment. 

Treatment of Acidic Fluoride Wastes 

Acidic fluoride wastes are generated by the phosphorus production 
segment of the industry and by the defluorination of wetprocess acid in 
the manufacture of animal-feed grade calcium phosphates. These waste 
waters containing large guantities of hydrofluoric, fluosilicic and 
silicic acids are neutralized with lime (which breaks down H2.SiF6 at 
high pH) to precipitate calcium fluoride and gelatinous hydrated silica. 
Lime treatment is standard operating technology at Plants 128, 159, 181 
and 182. 

like lime treatment of phosphoric acid, lime treatment of acidic 
fluoride wastes is enhanced by the decreased solubility of CaF2 at high 
pH: 

2*20 

CaF2(s)->Ca ♦ 2F->Ca ♦ 20H ♦ 2HF 

The eguilibrium is driven to the far left by the addition of excess 
lime. The theoretical solubility of CaF2 may be calcined in much the 
same manner as outlined for Ca3(P04)2# using the ionization constant of 
HF and the pure water solubility data for CaF2* 

There has been recent commercial interest in recovering the fluoride 
values in acidic waste waters. Two commercial processes have been 
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TABLE 


13 


Sunmary of Control & Treatment Techniques at Phosphorus- 
Producing Plants 

(For Process Waters Other Than Phossy Water) 




Raw Waste Loads (from 
Sec. V) 

Kg/Kkg 
lh /ton 


Waste Discharged, Kg/Kkg: 

TVA - 
Plant 181 
Plant 028 (Net) 
Plant 159 (Gross) 


TSS 


42.5 

85 


Waste Discharged, lb /ton: 


0 

0 

0.5 

0.5 


TVA 

Plant 181 
Plant 028 jNet) 


Plant 159 (Gross) 


Control & Treatment Effi¬ 
ciency, Per Cent: 

TVA 

Plant 181 
Plant 028 
Plant 159 


0 

0 

1 

1 


100 

100 

99 

99 


Total 

Acidity 

(Alkal¬ 

inity) 


54.5 

109 


0 

0 

1 

( 12 ) 


0 

0 

3 

(24) 


100 

100 


TDS 


0 

0 

4 

22 


0 

0 

9 

45 


100 

100 


Fluorl de 


53.5 

107 


0 

0 

0.1 

0.04 


0 

C 

0.2 

0.07 


100 

100 

99+ 

99+ 


Sulfate 


111 

222 


0 

0 

2 

3 


0 

0 

4 

7 


100 

100 

98 

97 


Total 
Phosphate 


25 

50 


0 

0 

0.2 

0.8 


0 

0 

0.4 

1.6 


100 

100 

99 

97 
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TABLE 14 - Effluent from Plant 023 (Discharge No. 001) 
Effluent Flowrate = 103-200 1/kkg (24,700 gal/ton) 


Notes: 1. This Discharge is from Cooling Hater and Dust Collector Water. 

2. There is Zero Discharge of Phossy Water and Calciner Scrubber 
Water 



Water & Wastewater Analysis 

Net Effluent 
Qty Kg/Kkg 

Net Effluent 

Qty Lb /ton 

Constituent 

Units 

Intake 

Effluent 

Plant 

Data 

Effluent 

Ind. 

Data 

PI ant 
Data 

Inde¬ 

pendent 

Data 

Plant 

Data 

Inde¬ 

pendent 

Data 

PH 

• 

- 

7.3-9.5 

7.55 

- 

- 

- 

- 

Turbidity 

FTU 

26 

32 

30 

- 

- 

- 

- 

Conductivity 

umhos 

359 

408 

300 

- 

- 

- 

- 










TSS 


15 

15 

20 

- 

0.5 


1 

TDS 


160 

202 

176 

4 * 

2 

9 

3 

CaCO^ 

Alkalinity 

mg/1 

116 

110 

130 

(-1) 

1 

(-1) 

3 

CaC 03 

Acidity 

mg/1 

- 

- 

- 

- 

- 

- 

- 

Chloride 

mg/1 

<0.1 

4.1 

8 

0.4 

0.8 

0.9 

1.6 

Fluoride 

mg/1 

0.19 

1.14 

0.87 

0.10 

0.07 

0.20 

0.14 

Sul fate 

mg/1 

S0 4 

mg/1 

6.4 

13.8 

26 

0.8 

2.1 

1.5 

4.1 

COD 

2.0 

53.5 

25 

! 5.3 

2.4 

10.6 

4.8 

Total 

Hardness 

mg/1 

116.7 

129.7 

160 

i 1 

4 

3 

8 

Total 

Phosphate 

mg/1 

P0 4 

1.2 

2.4 

- 

1 0,12 

- 

0.25 

- 

Ortho 

Phosphate 

mg/1 

P0 4 

1.2 

2.4 

2.9 

1 0.12 


0.25 

0.35 
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TABLE 15 


Effluent from Plant 159 



Notes: 


1 . 

2 . 


There is Zero 
These data are 


Discharge of Phossy Water 
plant Data, Not Independently Verified 


Effluent Flowrate = 36,100 1/kkg (8,640 gal/ton) 




Water & Waste- 
water Analysis 

Gross Effluent 
Quantity 

Net Effl 
Quanti 

uent 

ty 

Constituent 

Units 

Treated 

Intake 

Effluent 

Kg/kkg 

lb /ton 

Kg/kkg 

lb /ton 

pH 

- 

7.5 

8 . 0 - 8 .5 

- 

- 

- 

- 

Turbidity 

FTU 

<1 

11 

* 




Conductivity 

umhos 

cm 

966 

898 





TSS 

mg /1 

11 

15 

0.54 

1.08 

0.14 

0.29 

TDS 

mg /1 

617 

620 

22.4 

44.8 

0.11 

0.22 

CaC 03 

A1kaiinity 

mg /1 

358 

323 

11.7 

23.4 

(-1.3) 

(- 2 . 6 ) 

CaCOo 

Acidity 

•mg /1 

- 


- 

- 

- 


Chloride 

mg /1 

50 

53 

1.9 

3.8 

0.11 

0.22 

Fluoride 

mg /1 

0.84 

1.01 

0.04 

0.07 

0.0061 

0.0122 

Sulfate 

mg /1 

S0 4 

91.5 

90.0 

3.2 

6.5 

(-0.054) 

(-0.108) 

COD 

mg /1 

- 

6 

- 

0.2 

0.22 

0.43 

Total 

Hardness 

mg /1 

465 

468 

16.9 

33.8 

0.11 

0.22 

Total 

Phosphate 

mg /1 

PO 4 

18.0 

22.4 

0.8 

1.6 

0.16 

0.32 

Ortho 

Phosphate 

mg /1 

P0 4 

15.9 

19.3 

I 07 

1.4 

0.12 

0.24 


<■ 
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developed to manufacture hydrofluoric acid, and one to manufacture 
synthetic cryolite for the aluminum industry. 

Removal of Suspended solids 

The raw waste streams from the phosphorus-producing segment and from the 
phosphate subcategory of the industry contain considerable quantities of 
suspended solids. Moreover, the chemical treatment of acid *<r- 
described in the previous section produced in many instances, additional 
suspended solids. 

To facilitate settling of suspended solids, large quiet settling ponds 
and vessels are needed. settling ponds are the foremost industrial 
treatment for removinq suspended solids. They are in use at Plants 006, 
028, 119, 159, 181 and 182. Removal of suspended solids qenerates a 
solid waste effluent which must be disposed of by landfilling. 

The size and number of settling ponds differ widely depending on the 
settling functions required. Waste streams with small suspended solids 
loads and fast settlinq characteristics can be cleared up in one or two 
small ponds; others with heavier suspended solids loads and/or slower 
settlinq rate may require 5 to 10 large ponds. Most settling pon s are 
unlined, but the technology exists for lined ponds. 

Although not as widely used as settlinq ponds, tanks and vessels are 
also employed for removal of suspended solids in the phosphate 
manufacturing industry. They are in use at TVA (Muscle Shoals, Alabama) 
and at Plants 003, 006, 028 and 159. 

Commercially these units are listed as clarifiers or thickeners 
depending on whether they are light or heavy duty. They also have 
internal baffles, compartments, sweeps and other directing and 
segregating mechanisms to provide more efficient performance. This 
feature plus the positive containment and control and reduced rainfall 
influence (smaller area compared to ponds) should lead to increasing use 
of vessels and tanks in the future, especially where a plant is short of 
available land for settling ponds. 

Filtration equipment, such as plate-and-frame pressure filters, pressure 
or vacuum leaf filters, rotary vacuum filters, and pressure tuoular 
filters, has been widely used in the chemical and waste treatment field 
for many years. The batch-type filters find most use in polishing 
applications, to completely remove small quantities of suspended solids, 
since the labor-intensive blowdown operation is dependent upon cake 
volume. These filtrations are common for collection of undesirable 
solid wastes, such as arsenic sulfide from food-grade phosphoric acid. 
Continuous rotary vacuum filters find qeneral applicability in 
dewatering sludges with high concentrations of solids. Sand-bed 
filtration also finds increasingly-widespread use. 
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suspended solids at a detention time of 2 hours, with a 12 per cent 
solids content in the thickened sludqe. If this thickened sludqe were 
then vacuum-filtered, a cake of 30 per cent solids could oe obtained 
with a solids content in the filtrate of 0.5 mg/1 of less. 


The followinq may be a typical performance chart for an influent sludge 
containing 100 liters of water: 

Influent Thickener Thickener Filter Filtrate 

_ Overflow _ Underflow _Cake_ 


Water, Liters 100 84 

Suspended Solids,Kg 2.56 0.38 

Suspended Solids 2.5% 0.45% 

Concentration 


16 5.1 10.9 

2. 18 2.18 5 x 10-6 

12% 30% 0.5 


The dewatered cake, containing 85 per cent of the onqinal solids, may 
be landfilled. The filtrate, when combined with the thickener overflow, 
would consist of 95 per cent of the original water quantity and would 
have a suspended solids concentration of 4,000 mq/1. 


A much clearer effluent could be obtained, of course, if all of the 
influent waste water were directly filtered, such is the practice at 
Plant 006, which achieves an average phosphate removal efficiency of 9 b 
per cent. 

Mechanical dewatering of lime-precipitated phosphates by centrifuqation 
was attempted, but it proved unsuccessful because the highly thixotropic 
cake plugged the solids-removal screw. 


Because an excess of lime is used in the precipitation of the 
phosphates, the effluent from the ponds or from mechanical thickeninq 
and dewatering would have a hiqh pH, typically 10 to 11. This effluent 
could be partially carbonated (with C02) to reduce the pH to 8.0 to 8.5 
prior to discharge, with another filtration step to remove the calcium 
carbonate precipitate. Alternately, it has been shown that subsequent 
activated sludge treatment of hiqh-pH waste water at municipal treatmen 
plants lower the pH due to biologically-released C02 from the oxidation 
of organic material. 


Treatment Alternatives 


There were two treatment alternatives considered for this subcategory. 
The first alternative is the treatment currently employed by 90 percent 
of the industry. This includes complete recycle of phossy water, 
evaporation of some process water, lime treatment, and sedimentation of 
the remaining water prior to discharge. The second alternative 
practiced by 10 percent of the industry involved 100 percent recycle of 
all process water. 
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TREATMENT OF WASTE WATERS IN THE PHOSPHORUS CONSUMING SUBCATEGORY 

Control and Treatment of Phossy Water at Phosphorus Producinq Plants 

Because of harmful effects of elemental phosphorus in small 
concentrations in waste water, and because complete removal of the 
phosphorus from the water is not practical, it is univeral practice at 
phosphorus-producinq plants to reuse the phossy water after treatment 
(which is required to removed other constituents in the waste water 
which would otherwise build up to concentration). 


Barber (5) discusses several methods tried experimentally to remove 
elemental phosphorus from phossy water. Amonq these methods were 
chlorination, which was tried more than 20 years aqo and which was 
discarded at that time because "accurate chlorinator control was found 
to be impractical". With the development of chlorine analyzer- 
controllers for municipal waste water treatment, however, it appears 
that chlorination deserves another trial. Air-oxidation was attempted, 
but the reaction was far from complete, leavinq 14 to 37 per cent of the 
original colloidal phosphorus unoxidized. Filtration of the colloidal 
phosphorus was investiqated but found impractical. As a result of these 
discouraqinq results, the industry has adopted the route of containment 
and reuse rather than treatment and discharqe. 

At the TVA Muscle Shoals plant, a commercial flocculant, at a 
concentration of 40 mg/1, is employed to settle both the phosphorus and 
the suspended solids. Usinq a clarifier, the system removes 92 to 93 
per cent of both the phosphorus and the suspended solids as the 
phosphorus sludqe underflow (which is only 2 per cent of the waste water 
volume). The presence of suspended solids is necessary for efficient 
removal by this method. 


The underflow from the clarifier may be treated as other phosphorus muds 
or sludqes are treated. The sludqe may be qravity thickened and/or 
dewatered by centrifugation or filtration. The sludqe, thickened 
sludqe, or sludqe cake (with respectively lower moisture contents) may 
then be heat-dried in an inert atmosphere usinq the process byproduct 
carbon monoxide as fuel. Elemental phosphorus (nominally 40 to 65 per 
cent of the "solids" in the sludqe) are recovered. The remaminq non¬ 
volatile solids contain no elemental phosphorus and can be safely 
disposed of or recycled to the feed preparation section of the 
phosphorus manufacturinq plant. 


The clarifier overflow, containinq only 7 or 8 per cent of the onqinal 
phosphorus and suspended solids, may then be recirculated to the 
phosphorus condenser sump and to other areas where water contacts 
phosphorus. However, because the phossy water accumulates dissolved 
salts (mainly fluorides and phosphates, see Table 7), about 6 per cent 
of the clarified water must be bled off and discharqed. In addition to 


94 


1115 





suspended solids ^nd dissolved solids, this bleed contains 120 mq/1 of 
elemental phosphorus, equivalent to 0.4 kg/kkq, or 0.08 pound per ton, 
of product. 

At Plant 181, a different approach is taken towards phossy water wastes. 
Very large lagoons not only reduce the concentration of suspended solids 
in the phossy water, but also serve to slowly oxidize much of the 
elemental phosphorus to phosphates, subsequent lime treatment of the 
laqoon overflow (after combining with other waste water streams) 
precipitates not only the phosphates but also the fluorides in the 
water, thereby reducing the quantity of dissolved salts so that the 
water may be reused without a bleed. At this plant, the waste streams 
may be combined since all wastes are recycled without discharge. 

A slightly different approach is taken at Plant 128. The phossy water 
is combined in a closed treatment and recycle system with calciner 
scrubber liquor. After settling of suspended solids and partial 
oxidation of phosphorus in a pond, lime treatment is used to precipitate 
dissolved phosphates and fluorides. Upon subsequent settling, the 
clarified (but still phossy) water is reused as calciner scrubbing 
water. Fresh makeup is used for the phosphorus condenser. The key to 
this scheme, which results in zero discharge of phossy water, is that 
the quantity of water vaporized in the calciner scrubber (in cooling the 
calciner tail gases) exceeds the quantity of phossy water in the raw 
waste load, so that fresh water may be continuously added to the loop 
without discharging any contaminated water. 

Plant 159 achieves zero discharge of phossy water in a rather unique 
system. The completely segregated raw waste phossy water is sent to a 
clarifier in a manner similar to the TVA technique described above. The 
clarifier underflow of phosphorus sludge is treated in conventional 
ways, with complete return of the material to the process. The overflow 
from the clarifier is not recycled (as is the TVA practice, which 
requires a bleed discharge); but is sent to an evaporation pond. 

In the approaches used by Plants 028 and 159, some or all of the phossy 
water is evaporated. This presents no hazard of elemental phosphorus, 
since it is very rapidly oxidized to phosphate as soon as the protective 
water is removed. 

In summary, this study found three different ways that existing plants 
are achieving zero discharge of phossy water. 

Treatment of Arsenic-Rich Residues 

Arsenic-rich solid residues accumulate from the purification of 
phosphoric acid and of phosphorus pentasulfide. The common disposal 
method is burial in a controlled area, as practiced at Plants 075, 119, 
147 and 192. 
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The arsenic-rich liquid residue from the PCI3 distillation is more 
difficult to dispose of. At Plant 037, this residue is first treated 
with trichloroethylene, in which PC13 is miscible but Ascl3 is not. The 
trichloroethylene is then water-washed to remove the arsenic-free PC13 
and the trichloroethylene is reused. The Ascl3-rich residue is then 
seqreqated and stored in drums for final disposal in an environmentally 
safe manner. 


Treatment of Phosphoric Acid Wastes 
• 

The standard treatment of these wastes is by neutralization and/ or . * 
precipitation with lime as discussed for the phosphorus production 
subcategory, the final product of neutralization in an excess of lime 
and in a considerable excess of water, is formed: * 

6 H3P04 ♦ 10 Ca (OH) 2—^9 CaO. 3 P205.Ca(0H)2 ♦ 18 H20 

Although this material is very insoluble, the reaction does not proceed 
to completion in practice unless a Ca/P mole ratio of at least 1.9 is 
reached. Moreover, the reactivity of the lime in precipitating the 
dissolved phosphate is strongly dependent upon the lime source and the 
slaking conditions. It has been found that freshly—slaked pebble 
quicklime can precipitate in excess of 97 per cent of the phosphate, 
whereas commercial hydrated lime (calcium hydroxide) or freshly-slaked 
ground quicklime only succeeded in a 73 to 80 per cent precipitation 
efficiency under the same conditions. 

A large body of literature has been developed in the lime treatment of 
domestic waste waters for phosphate removal. The study performed by 
Black 6 Veatch for EPA(31) summarizes the efforts that have been 
sufficiently demonstrated to be applied to current municipal waste water 
treatment projects. It is pointed out that the average concentration in 
domestic raw waste water is about 10 mq/1 (expressed as elemental 
phosphorus). The domestic sources are about 1.6 kg (3.5 lbs) per capita 
per year, one-third of which are from human excretions and two-thirds 
from synthetic deterqents. 

The existing practice achieves better than 90 per cent removal of the 
phosphates from domestic waste water, reducing the concentration 
(expressed as P04) from 30 mq/1 to as low as 0.3 mg/1. At first glance, 
this seems to conflict ,with the fact that tricalcium phosphate (or 
hydroxylapatite) has a solubility of 25 mg/1 (equivalent to 15 mq/1 as 
P04). However, in a large excess of lime, the pH is sufficiently high 
(10 to 11) to reduce the solubility of this salt of a strong base and 
weak acid. The equilibrium - 

2H20 

Ca*2(POi)2 (s)-^>3Ca+2 ♦ P04-* ->3Ca+* «• 20H- ♦ 2HPOjl-2 


1117 


96 








is driven to the far left (reducinq phosphate solubility) by the 
addition of excess lime. The solubility of tricalcium phosphate may be 
theoretically calculated as a function of pH (or of Ca:P ratio) 
the ionization constants for H3P04, H2P04*, and HP 04 * in conjunction 
with a solubility product for tricalcium phosphate (which may be 
calculated from solubility data in pure water)• 


This phenomenon, substantiated by full-scale operatinq data as reported 
by Black 6 Veatch(31), is summarized below: 


Phosphate Concentration of 
_Fj.lt.e red Effl uent , mq/l _ 


9.0 

9.5 

10.0 

10.5 

11.0 


5.7 

1.4 

0.6 

0.3 

0.2 


The literature is replete with details of technoloqy to achieve hiqh 
removal efficiencies.(31-42) For example, thickened sludqe recirculation 
to the neutralization tank has been found to seed the precipitation of 
calcium phosphate, resultinq not only in better removal of dissolved 
phosphates but also in the qrowth of larqer crystals for easier 
dewaterinq. 


Althouqh lime treatment of phosphates has been the predominant route, 
ferric chloride and alum have also been extensively used. Ferric salts 
are most effective in the 4 to 5 pH ranqe and aluminum salts are most 
effective in the 5 to 6 pH ranqe, as opposed to the 10 to 11 ranqe for 
lime. The mole ratio of Fe/P or Al/P should be around 2.0, the same as 
the Ca/P ratio with lime treatment. 


The use of lanthanum salts has recently been demonstrated to more 
effectively precipitate phosphates over a much wider pH ranqe than 
calcium, ferric, or aluminum. The drawback is cost; the treatment 
system must recover and reuse the lanthanum. 


Another process for phosphate removal is adsorption by 
with subsequent strippinq with caustic acid then 
phosphate-free caustic by lime precipitation. Ion 
been investiqated. 


activated alumina 
reqeneration of 
exchange has also 


One interestinq process for phosphate removal is 
commercial process for HCl acidulation of phosphate 
acid is recovered by solvent extraction, using C4 
alcohols such as n-butanol and isoamyl alcohol, 
phosphoric acid is then extracted from the organic 


borrowed from a 
rock. Phosphoric 
and C5 primary 
The chloride-free 
phase by water 
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RNa30H ♦ NaCl # RNa3Cl ♦ NaOH 

This is also a reversible reaction and can be regenerated with alkalies. 
The combination of water treatment with both cation and anion exchanqers 
removes the dissolved solids and is known as demineralization (or 
deionization). The quality of demineralized water is excellent. Table 
16 qives the level of total dissolved solids that is achieved. Special 
ion exchanqe systems have been developed for treating hiqh dissolved 
solids content(more than 1000 mq/liter total dissolved solids), 
minimizinq reqenerant chemicals costs. 


Reverse Osmosis 

The phenomenon of osmosis has its explanation in thermodynamic 
equilibrium and free enerqy concepts. Essentially, when a semipermeable 
membrane separates a pure liquid and solution of dissolved material in 
the same liquid there is a net miqration of the pure liquid to the 
solution, driven by the free enerqy difference between the two sides of 
the membrane. Equilibrium is reached only when the liquids on ®ach s ide 
of the membrane are of the same composition or sufficient additional 
pressure is applied on the solution side of the membrane to 
counterbalance the osmotic drivinq force. Application of additional 
pressure on the solution side reverses the direction of osmotic flow 
throuqh the membrane and results in concentration of the solution and 
miqration of additional pure liquid to the pure liquid side. This is 
reverse osmosis. It may be looked at as pressure filtration throuqh a 
molecular pore-sized filter. 


The small pore size of the reverse osmosis membrane is both its strenqth 
and its weakness. Its strength comes from the molecular separations 
that it can achieve. Its weakness comes from the criticalness it has to 
blindinq, plugging, and chemical attack. Acidity, suspended solids, 
precipitations, coatinqs, dirt, orqanics and other substances can make 
it inoperative. Membrane life is critical and unknown in many mediums. 
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TABLE 16 Water Quality Produced by 
Various Ion Exchanqe Systems 


Ex changer Setup 

Strong acid cation 

♦ weak-base anion 
Strong-acid cation 

♦ weak-base anion 

♦ strong-base anion 
Strong-acid cation 

♦ weak-base anion 

♦ strong-acid 
cation ♦ strong- 
base anion 

Mixed bed (strong- 
acid cation ♦ 
strong-base anion) 
Mixed bed ♦ first 
or second setup 
above 

Similar setup as 
immediately above 

♦ continuous re¬ 
circulation 


Residual 

Silica, 


Residual 

Electrolytes, 


Specific 
Resistance 
ohm-cm 
a 25 C 


No silica 

3 

500,000 

removal 

0.01-0.1 

3 

100,000 

o 

• 

© 

H 

1 

O 

• 

H* 

0.15-1.5 

1,000,000 

0.01-0.1 

0.5 

1-2,000,000 

0.05 

0.1 

3-12,000,000 

0.01 

0.5 

18,000,000 




100 

1121 



> ft 






With these restrictions there is little wonder that its industrial 
applications are few. Fortunately, the phosphorus chemicals in¬ 
dustry water purification needs are similar to those of the areas 
where reverse osmosis has been shown to be applicable -- treat¬ 
ment of brackish water and low (500 mq/1 to 20,000 mg/1) dissolved 
solids removal. Orqanics are usually absent, suspended solids 
are low and can be made low rather easily, acidity is easily 
adiusted, and the dissolved solids are similar to those in brack¬ 
ish water — sodium chlorides, sulfates and their calcium counter¬ 
parts. 

Evaporation Ponds 

Plant 159 utilizes an evaporation pond for disposal of phossy 
water from phosphorus manufacturing. They may also be reason¬ 
ably used for other waste water disposal where the waste water 
quantities are not overwhelming. 

The size of an evaporation pond depends upon the climatic diff¬ 
erential between evaporation and rainfall: 


Evaporation-Painfall 
_ Differentia l_ 


Pond Area 


0.6 m/yr (2 ft/yr) 
1.2 m/yr (4 ft/yr) 
1.8 m/yr (6 ft/yr) 


0.060 ha/cu m/day (560 acres/MGD) 
0.030 ha/cu m/day (280 acres/MGD) 
0.020 ha/cu m/day (190 acres/MGD) 


Evaporation ponds may be either unlined or lined, and should be 
Use is often made of natural pits, valleys or ponds. 


diked. 


Conventional evaporation ponds are not, of course, among the useful 
treatments in areas where the rainfall exceeds the evaporation. 
However, surface aerators (commonly used for aerated lagoons in 
secondary treatment of orqanic wastes) can significantly increase the 
evaporation from a pond by increasing the water/air surface area. 

Single-Effect and Multiple-Effect Evaporators 


For the treatment of small waste streams, single-effect evaporators are 
characterized by low equipment costs and by inherent reliability, at the 
expense of high steam requirements. conventional multiple-effect 
evaporators, with 2 to 6 effects, have somewhat hiqher capital costs, 
but require much less steam. 


Evaporation 

throughout 


is a technology, of course, that is aptly demonstrated 
the chemicals process industry (although not extensively for 
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the sole purpose of waste treatment), and as such meets the requirements 
of beinq currently available. 

Refrigerated Condensers for PC13 and POC13 

In the standard processes for manufacturing PCI3 and POC13, the present 
industry practice is to use water-cooled condensers to reflux the 
reaction vapors and to collect the product. Because the vapor pressure 
of PC13 is siqnificantly hiqh (boiling point 76°C (169°*)) at normal 
condensing temperatures, the raw waste load in the tail-qas water 
scrubbers contain rather large quantities of the hydrolysis products of 
PC13. The use of refrigerated condensers in place of the water-cooie 
condensers; or alternately, the use of cold traps downstream of the 
water-cooled condensers; would drastically reduce the amount of PC13 in 
the tail gas which subsequently becomes acid aqueous wastes: 


Temperature, 


Te mperature. °F 


PCI 3 Vapor Pressure, 
_ mm Hq(2 7)_ 


It is apparent that a condensing temperature below -20°C (-4°F) would 
lower the PC13 vapor pressure by an order of magnitude over norma 
condensing temperatures, and would virtually double the temperature 
driving force for heat transfer. 

Refrigerated condensers are in current use (for P0C13 manufacture using 
air oxidation) at Plant 037. 

Inert-Atmosphere Castinq of P2S5 

The present industry practice is to cast molten P2S 5 product into 
shiooinq containers or into conical forms. When molten P2S5 is exposed 
to the atmosphere, it spontaneously ignites, forming P205 and S02 which 
are subsequently water-scrubbed. 

There are various state-of-the-art techniques available for casting 
either in an inert atmosphere or in vacuum, to eliminate this source of 
raw aqueous waste. 

Treatment Alternatives 

The treatment alternatives considered for the manufacture of phosphoric 
acid are first no addition treatment (the only discharges are from leaks 
and spills) and no discharge of any process waste water pollutants to 
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naviqable waters. The latter alternative involves tiqhtened 
housekeepinq and maintenance construction of dikes and dams around 
pumps, valves, and tanks; construction of sumps and sump pumps; lime 
treatment of leaks and spills; and landfill of the sludge. This is 
currently practiced by 10 percent of the industry. 

There were two treatment alternatives considered for the manufacture of 
phosphorus pentoxide: no additional treatment and no process waste wa er 
discharqe. 

Three treatment alternatives were considered for the manufacture of 
Phosphorus pentasulfide. The first involves no additional treatment. 
The second includes reduction of the volume of waste water discharqe by 
the recycle of scrubber water. The third alternative includes no waste 
water discharqe, lime treatment, settlinq tanks, recycle of tank 
overflow back to the process, and landfill of sludqe. 

Several treatment alternatives were considered for the manufacture, of 
phosphorus trichloride and phosphorus oxychloride. The first 
alternative is no treatment. The second involves reduction of waste 
water volume by recycle of scrubber water. The third alternative 
includes lime treatment, settlinq tanks, and landfilling of sludqe. The 
fourth alternative involves no discharqe of process waste water 
pollutants to naviqable waters. 
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TREATMENT OF WASTE WATERS IN THE PHOSPHATE SUECATEGORY 
Treatment of Specific Wastes 
Sodium Tripolyphosphate Manufacture 

As stated in Section V, three notable plants (°° 6 r 042 and 119) achieve 
no discharqe of porcess waste waters. Airborne solids collected in iUo- 
collectors from the spray dryer gaseous effluent stream are addeo o tie 
product. scrubber water is used to form a slurry with caustic 
initial process neutralization step. 

The manufacture of sodium tripolyphosphate is therefore a water 
consuming process, requiring no waste water treatment. 

Calcium Phosphates Manufacture 

The amount of airborne solid wastes removed by wet scrubbers can be 
minimized by preceding wet scrubbers with dry dust collection equipme.it. 
Treatment of phosphoric acid, suspended solids and sludqes resulting 
from wet scrubbing has been previously described for the phosphorus 
production subcategory. 

Wet phosphoric acid is frequently used for animal feed grade phosphates. 
Fluosilicic, hydrofluoric and silicic acid wastes will subsequently 
result from acid defluorination. Treatment of these _parameters has also 
been discussed previously for the phosphorus production sutcateqory. 

Treatment Alternatives 

I The only treatment alternative considered for the manufacture of sodium 
tripolyphosphate is no discharqe of process waste water polluton.-• 

I This is essentially accomplished by all of this industry throuqh d y 
| dust collection and return of scrubber water to the system. 

, Two treatment alternatives were considered f ° r . th percent 
grade dicalcium phosphate. The first, employed by at least 50 perc. nt 
I of the industry, involves in-process controls for phosphate and 1 me 
dusts and phosphoric acid mists. The second alternative inlcudes the 
above plus lime treatment settling, and recycle of clarified water to 
the acid scrubbers and landfill of the sludge. 

Three treatment alternatives were considered for the manufacture food 
™lte dicaTSum phosphate. No treatment is the first alternative Ir 
the second alternative baghouses replace wet scrubbers with pr 
recovery. Approximately 30 percent of the industry is practicinq this 
technology. In the third alternative waste water is treated with lime, 
filtered, and recycled in the process. The filter cake is landfilled. 
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Approximately 10 percent of the industry is achieving no discharge of 
process water pollutants by this technology. 
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SECTION VIII 

COSTS, ENERGY AND NON-WATER QUALITY ASPECTS 


INTRODUCTION 

The control and treatment technologies applicable to the raw wastes of 
the phosphate manufacturing industry were discussed in Section VII of 
this report. In this section, each of these technologies is reviewed 
from the following standpoints: 

* The cost of applying the technology. 

* The energy demands of the technology. 

* The impact of the technology upon air quality, solid 
waste management, noise and radiation. 

* The recovery and subsequent use of process materials 
from raw waste streams, as a result of applying the 
technology. 

A representative hypothetical plant for each chemical produced in the 
industry is synthesized. Cost-effectiveness data for the plant for the 
various treatment alternatives (see table 17) appear as table 18. The 
cost is in terms of both investment cost and eguivalent annual cost, and 
the effectiveness in terms of pollutant guantities is compared to the 
raw waste load. The discussion of costs and benefits in this Section, 
however, is formulated to be more generally useful in evaluating the 
economics for any particular plant within the industry. Costs for a 
specific plant may be siqnificantly influenced by the following factors 
which cannot all be incorporated into a single hypothetical plant: 

The degree of freedom, which personnel of each plant must 
retain, to choose among the alternative control and treat¬ 
ment technologies presented in Section VII, to choose 
from technologies not presented in this report, and to 
choose any combination or permutation of these technologies. 

The cost tradeoffs, which are unique for each plant, be¬ 
tween in-process controls and end-of-process treatments; 
with material recovery being an important parameter. 

The real raw waste load for each plant, which may be app¬ 
reciably different (in either direction) from the standard 
raw waste loads as presented in Section V. In particular, 
much greater plant-to-plant variability was observed 
with respect to production-normalized raw waste water 
quantities than with respect to production-ion-normal¬ 
ized raw quantities of polluting constituents. 


107 


11.21 





Evaporation of some other process water. 
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Dae of dry duet collection end product recovery will cover coat of thla alternative, hence, no coata were Hated. 




There is a wide variation in the existing application of 
of effluent control technology, (i.e.some plants have more 
equipment to install than others in order to meet the 
effluent limitations guidelines). 

In addition physical characteristics of each particular 
plant will affect treatment costs such as: 


* Plant age, size, and degree of automation. 

* Plant layout (i.e., can in-process controls 
be physically installed between existing 
units?). 


* Plant distances and topography (i.e., what 
are the installation and operating costs of 
recycle technologies?). 

* Climatic factors (temperature and evaporation/ 
rainfall). 

* Esthetic factors (i.e., is a settling pond 
locally acceptable?). 

* Land availability (primarily a factor in 
applying settling pond and evaporation pond 
technologies). 


The degree to which a plant is integrated with other pro¬ 
duction departments would significantly affect the cost 
of applying control and treatment technologies. Can waste 
materials from one department be used in an adioining 
department (i.e., mutual neutralization of acid and alka¬ 
line wastes)? Can common treatment facilities be built 
(tradeoff between economies of scale vs. reversing the 
principle of segregation of wastes)? Are the waste water 
sewers from adjoining departments readily separable? 

The feasibility and attractiveness of joint municipal/ 
industrial waste water treatment, which is a highly 
local evaluation to be made. Increasingly more examples 
of such dual treatment are being reported. 


The local solid waste management situation. The sludges 
from applying waste water treatment technologies may be 
landfilled at highly different costs, depending upon 
the local availability of disposal sites and the dis¬ 
tances involved. 
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In appreciation of all of the above factors, the discussion of costs in 
this Section is formulated to be generally useful in evaluating the 
economics for any particular plant within the industry. 

Definition of Representative Plants 

The sizes of the representative plants were chosen so that cheir 
capacities were approximately the averaqes of the data presented in 
Table 2. Althouqh in many cases (especially in the phosphorus-consuminq 
seqment of the industry) more than one product is made at a given 
location, each product was addressed separately in this supplement. 
Cost savinqs due to combined treatment facilities are a distinct 
probability; the effect in practice would be to achieve the benefits at 
costs lower than those presented in this analysis. 

The particular assumptions in choosinq representative plants were: 

1. Phosphorus Manufacture—The representative plant has already no 
discharqe of phossy water (as much of the industry has) . It has, in 
addition, achieved a level of effluent reduction commeasurate with that 
of plant 028 (see Tables 13 and 14, but still discharges 25,000 qallons 
of treated process water per ton into a receiving stream. Technology 
"A" of Table 17, therefore, represents effluent reduction, with respect 
to the raw waste load, already achieved by the representative plant, 
with no additional costs required. The effluent from technology "A" is 
suitable for process reuse, and technology "B" is the implementation of 
this recycle. For the representative plant, it was assumed that the 
return water system traversed 1,000 yards back to the head end of the 
plant and had a difference in elevation of 60 feet to make up. It was 
also assumed that the representative plant had no severe freezinq 
problems. 

2. Phosphoric Acid Manufacture—The representative plant had no process 
water discharqe (includinq phossy water), but had not yet performed a 
systematic and thorough program for minimizing, collecting, and treating 
minor phosphoric acid leaks and spills. 

3. Manufacture of PJ20£, P2S.5, PC13, and POC11—The representative 
plants for these chemicals had not yet instituted any control or 
treatment of acid waste waters, but have already achieved zero discharge 
of phossy water. As a conservative approach for PC13 and POC13 
manufacture, it was assumed that solar evaporation for technology "C" in 
Table 17 was not feasible for climatic reasons so that mechanical 
evaporators were necessa'ry. It was also assumed that refrigerated 
condensers proved less economical than larger evaporators. 

The representative plants for PC13, and POC13 are assumed 
not to have sufficient land for settling ponds, so that mechanically- 
raked clarifiers are used. 


Ill 


1131 









1 4. Sodium Tripolyphosphate Manufacture—The representative plant has 
either of two situations: (a) Dry dust collection with return of solids 
to the process, plus return of wet scrubber liquors to the process, has 

• already been installed resultinq in zero discharge of process waste 
waters. (b) The above controls have not been installed, but can be 
economically justified on the basis of product recovery. 

« For either of these two situations (which cover much of the industry) , 
no additional costs (attributable to effluent reduction benefits) are 
required. 

W 5 . Feed-Grade Dicalcium Phosphate Manufacture--For control of phosphate 
and lime dusts and phosphoric acid mists, the representative plant has 

• no additional required costs (attributable to effluent reduction 
benefits), for the same reasons as listed above for sodium 
tripolyphosphate manufacture. 

( However, it is assumed that the representative plant uses wet-process 
phosphoric acid and that it performs defluorination of all acid used (in 
practice, a qood fraction of received acid may already be 

| defluorinated) . It is further assumed that the representative plants 
■ have sufficient land area for on-site settlinq ponds. 

* 6 . Food-Grade Calcium Phosphate Manufacture--The representative plant 
is assumed to have wet scrubbers for dust-laden vent streams. 

Technoloqy H A" of Table 17 is the replacement of wet scrubbers with 

a baqhouses. but that the cost is justified by product recovery. It is 
assumed that at this representative plant the elimination of wet 
scrubbers reduces the waste load by 50 percent. 


£ Current Sellinq Prices 

Table 3 shows the current list prices of the chemicals within this 

■ industry. These data are useful as a yardstick for measuring the 
economic impact of achievinq pollution control. 


• Capital Cost Basis 

* For these analyses, the capital investment costs have been adjusted to 

1 1971 dollars using the Chemical Enqineering Plant Cost Index (1957-59 
100* 1971 = 132.2). The capital recovery segment of the annual costs 

are*based upon a 5-year amortization schedule, consistent with IRS 
regulations conceminq pollution-abatement equipment and facilities; and 

« upon an 8 percent interest rate. The resultinq annual capital recovery 
factor (principal and interest) is 0.25046. 

• "Taxes and Insurance" annual cost is estimated at 5 percent of 

investment cost. "Operatinq and Maintenance" annual cost includes 
labor, supervision, lab support, etc., and is estimated at 15 percent of 
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the investment cost, exclusive of chemicals, enerqy and power costs 
(which are calculated directly for each appropriate case). Chemical 
costs are included in "Operatinq and Maintenance", but power is listed 
separately. The cost of lime for neutralization has been assumed at $20 
per ton, and the cost of steam for evaporation has been assumed as $0.70 
per thousand pounds (or $0.70 per million BTU). 

In-Process Controls 

The cost of these controls are ; haps the most difficult to generalize, 
since they are almost wholly dependent upon the existinq equipment 
confiquration in any particular plant. 

Seqreqation of Waste Streams 

First, a plant must be surveyed to pinpoint the sources of both process 
water and non-contact coolinq water. At one plant, there were a qreat 
many points where process water entered a common sewer, but there were 
relatively few coolinq water sources. It was much more economical to 
divert the coolinq water to a new and separate collection system than to 
adopt the reverse strategy. The project costs for such a retrofit would 
be hiqhly labor-intensive, especially since the construction must 
proceed without unduly disruptinq production schedules. Other than 
capital recovery and associated annual costs, the annual costs would 
consist of a small maintenance cost and no costs for operatinq labor, 
materials or power. * 

There would be no effect of this project on enerqy demands, since plant 
sewers are normally qravity-flow. There would be no adverse non-water 
quality impacts of this project. 

Recycle of Scrubber Water 

The capital costs would be to provide a surge tank, a recycle pump, and 
associated pipinq. The surqe tank need not be larqe; a 15-minute 
residence time should suffice. The power costs and enerqy use of the 
pump would not greatly exceed the corresponding values presently 
utilized to provide fresh scrubber water at comparable flow rates; in 
any event they are small since scrubber flow rates are small. 

Dry Dust collection 

Based upon data furnished by the personnel of Plant 007, the capital 
co4t of hiqh-temperature baqhouses for this 91 kkq/day (100 tons/day) 
plant was $350,000. The annual operating and maintenance costs, other 
than capital recovery, taxes and insurance, is estimated at 6 per cent 
of the capital cost. A credit to the annual cost is the value of 
recovered material; the quantity miqht be estimated as 2 to 5 per cent 
of the production rate, since baghouses recover virtually all dusts. 
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The power requirements for the fans and shakers are small# and are 
usually comparable to the pump power requirements for the liquid 
scrubbing systems they replace. Since the recovered dusts are almost 
always utilized in the process, there is no adverse impact upon solid 
waste management. 

Refrigerated Condensers 

The condensers are standard items, and in practice the existing 
condensers may be used. The refrigeration supply is standard equipment, 
and rather expensive in terms of capital costs. An added cost would be 
the insulation of existinq coolant line and of the condenser. The power 
requirement for the refrigeration compressor could be moderately hiqh. 
There would be not impact upon non-water quality aspects. 

Inert-Atmosphere Castinq for P2S5 

This is a relatively expensive control technique, requirinq major 
revisions not only of the castinq equipment but also of the basic 
casting procedures. Tftiere would be some small power requirement either 
for inert-gas blowers or for vacuum pumps. The annual cost of the inert 
gas (assuming it is not recycled) must be estimated. 

Housekeeping and Containment 

Like the previously-discussed project of water seqreqation, housekeeping 
and containment capital costs are labor-intensive and depend to a very 
large extent upon the existinq plant configuration. A point of 
reference miqht be taken from the experience of one 360 kkq/day (400 
tons/day) plant which expended $160,000 for isolation and containment 
(trenches, sewers, pipelines, sumps, catch basins, tanks, pumps, dikes 
and curbs). The need to attend to many small sources of leaks and 
spills reduces the economies of scale. The power requirements are 
minimal, limited to small sump pumps. No adverse non-water quality 
impacts arise from this control technique. 
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TREATMENT OF SPECIFIC WASTE CONSTITUENTS 

i 

Neutralization of Acidic Waste waters and Precipitation of 
Calcium Salts 

A general cost factor for neutralization is 1.3 to 5.3 cents per cu m (5 
to 20 cents/1,000 gallons). However, the cost for lime is directly 
dependent not upon the waste water guantity but upon the total acidity. 
The data of Table 8, with a lime cost of $22/kkg ($20/ton), can be used 
to calculate this cost. 

Neutralization tanks are usually small, with residence time varying from 
30 seconds to 30 minutes. The installed cost of these tanks may be 
approximated by: 

Capital Cost = $15,000 GPP _0.2 

10,000 

(Note: 1/day = 3.785 x GPD) 

The power reguirements for mixing are rather nominal. Assuming 
subseguent sedimentation or other dewatering operations, the 
neutralization step alone does not have any adverse non-water quality 
impacts. 

Treatment of Arsenic-Rich Residues 

The cost of this solvent is rather nominal because the quantities of 
waste involved are only a very small fraction of the production volume, 
and because the solvent (trichloroethylene) is reused; despite the hiqh 
unit costs which is more than 10 cents/cu m (40 cents/1,000 gal). There 
is virtually no power requirement. There is,however, a very substantial 
impact upon solid waste management, since the residues are extremely 
objectionable and must be disposed of in special ways. The quantity 
involved is 0.05 kg of AsClJ per kkq of product PC13 (0.1 lb/ton). 

Control and Treatment of Phossy Water 

Control and treatment of phossy water is a universal practice at 
phosphorus-producing plants. Although several different methods were 
observed, every plant prevents the discharge of virtually all elemental 
phosphorus. This technology is therefore so universally applied that 
costs need not be estimated -the price has already been paid. 
Similarly, a discussion of energy and of non-water quality aspects would 
be academic. 
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Removal of Suspended Solids 
Settling Ponds 

calculated^overflow cu^m/dSy/ms" uo^gSLIt") .‘ 10 ttii ^ 

equivalent to 4,200 cu m/day/hectare (435,600 qpd/acre). 

The capital costs for small unlined ponds, with areas from 0.4 to 2 
hectares (1 to 5 acres) can be estimated as: 

Capital Cost = $50,000 x Acres - $8,000 x (Acres)2 

(Note: Hectares = 0.405 x Acres) 

Esr sa: 

!^f^SL 2 “aoo p ^o"a?*«o“i«» 2 '.^K «pi?.l cost is $ 2 ,500 to 
$12,500 per hectare ($ 1,000 to $ 5,000 per acre). 

overflow rate and the above pond costs per unit area, a pond cost base 
on waste water flow may be calculated. 

sett lino ponds utilise no enerqy. The solids, do, however, collect on 

r-raaii-Mr? V 8 - 1 » 

replaced with a new one (creatinq a land use problem). 

Mechanically-Raked Clarifiers and Thickeners 

A qeneral cost for gravity thickeninq is 0 to 2.6 cents per cubic meter 
(0 to 5 cents per 1,000 qallons). 

ssja-ssrs s.snrssrss u-s*ss s s*3ss~“.i 

Capital Cost = $95,000 (MGD)0.4 
(Note: Cu m/day = 3,785 x MGD) 

Where polymeric flocculants are used, the additional cost »»ts to *« 
per %q of flocculant ($1.80/lb). The dosaqe rate is nominally 0.05 

kg/kkg of dry sludge solids ( 0.1 lb/ton). 
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The power requirements are nominal, since the rake has a very lonq 
period of revolution. Additional nominal power requirements arise from 
sludqe pumpinq and clarifier overflow pumpinq. 

This treatment has (by definition) a solid waste impact, since its 
function is the removal of suspended solids. The sludqe from thickeners 
may be 85 to 92 per cent moisture. If the quantities are small, this 
sludge may be. directly transported to landfills. Alternately, it may be 
dewatered on sand dryinq beds or mechanically (filters or centrifuqes) 
to 60-70 per cent moisture before landfilling. The quantity to be 
landfilled is therefore a very stronq function of the degree of 
dewaterinq after thickeninq. 

Vacuum Filtration and centrifuqation 

The costs of these two mechanical dewaterinq techniques are competitive. 
A general cost for either is 0 to 2.6 cents per cubic meter (0 to 5 
cents per 1,000 qallons). 

The installed capital coots for either vacuum filters or centrifuqes are 
as follows: 


Capacity,.. MGD 

cu m/Dav 

Installed cost 

0.01 

38 

$25,000 

0.1 

378 

25,000 

1 

3785 

200,000 

10 

37850 

750,000 


Polymeric flocculants are often used to condition the sludge prior to 
dewatering. These costs were discussed in the previous paraqraph. 

The power requirements for vacuum filtration are moderate; "they include 
the sludqe pump, the flocculant pump, the rotatinq conditioninq tank, 
the vacuum filter drum drive, the sludqe aqitator below the filter drum, 
the vacuum pump,- the filtrate pump and the cake conveyor belt. 
Centrifuges have much larqer power requirements, since the sludqe must 
be accelerated to hundreds or several thousands of G's. At hiqh speeds, 
the windage losses (air friction) of centrifuqes are considerable. 
Larqe centrifuqes may require 40 to 75 Kw (50 to 100 HP) of power. 
Auxiliary power is also required for sludqe pumpinq, flocculant pumpinq, 
centrate pumpinq, the cake scraper, and the cake conveyor belt. 

Vacuum filters and centrifuqes have a beneficial impact upon solid waste 
management. Rather than landfillinq 12 per cent sludqe, these devices 
drastically reduce the solid waste quantity by Froducinq a 30 to 40 per 
cent cake. 


117 


1137 




*» - 


sjf*. 


S Centrifuqes have, a moderately adverse impact with reqard to noise 
pollution, since they run with a characteristic hiqh speed whine that is 
annoyinq to the human ear. Vacuum filtration is also a noise 
contributor since vacuum pumps are noisy machines. 

W frandfillina of Solid Wastes 

§ The disposal costs for solid wastes are hiqhly dependent upon the 
haulinq distance. The landfill operations alone may cost $6 or more per 
kkq (or per ton) for small operations and $2 to 4 per kkq (or per ton) 
a for larqer operations. 

® Several pertinent papers have recently been published on the subject of 
solid waste manaqement in the chemical industry.(63,64) 

• Solid waste haulinq and the material handlinq operations at landfills 
are enerqy-consuminq operations. Landfillinq of containerized soluble 

I solids in plastic drums or sealed envelopes is practicable but 
expensive. Blow-molded plastic drums, made from scrap plastic (which is 
one of the present major problems in solid waste disposal) could be 

• produced for $ll-22/kkq ($1020/ton) capacity at 227 kq (600 pounds) 
solids/drum and a rouqh estimate of $2.50—$5.00 cost/drum. A more 
economical method, particularly for larqe volumes, woulu be sealed 
_ plastic envelopes, 750 microns (30 mils) thick. 

• At $1.10/kq (500/lb) of film, low density polyethylene costs about 10* 
per 0.0929 square meter (1 square foot). Usinq the film as trench liner 

« in a 1.8 meters (6-foot) deep trench, 1.8 meters (6-foot) wide, the 
perimeter (allowinq for overlap) would be approximately 7.5 meters (25 
feet). At a density of 1.6 qrams/cc (100 pounds/cubic foot) for the 

• solid, costs of plastic sheet per metric ton would be $2.00 ($1.75/ton). 
With sealinq, the plastic envelope cost would be approximately $2.20/kkq 
($2/ton). With landfill costs of $2.20/kkq ($2/ton) additional, the 
^ total landfill disposal costs would be about $4.40/kkq ($4/ton). 

• The above fiqures for solubles disposal usinq plastic containers, baqs 
or envelopes are only rouqh estimates. Also, the technoloqy would not 

• be suitable for harmful solids or in situations where leachinq 
contamination is critical. 

A Removal of Chlorides 

Demineralization and Reverse Osmosis 

I These treatments are costly, over 10 cents per cubic meter (40 cents per 
* 1,000 qallons) . 

£ The installed capital costs can be calculated from: 
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a. Demineralization, Cap. Cost = $280,000 (MGD)0.75 

b. Reverse Osmosis, Cap. Cost = $480,000 (MGD) 0.75 


Hence, the capital costs for reverse osmosis are nearly double 
those for demineralization. 


The operating costs (not including capital recovery costs) are: 

a. Demineralization, 20 cents/1,000 gal d 1,000 mq/1 TDS 

40 cents/1,000 qal a 2,000 mq/1 TDS 

b. Reverse Osmosis, 38 cents/1,000 qal a 0.01 MGD 

20 cents/1,000 gal a 0.1 MGD 

14 cents/1,000 qal 3 1 MGD 

Neither demineralization nor reverse osmosis require a qreat deal of 
power, and neither has significant non-water quality impact. 


Solar Evaporation Ponds 

The installed costs of solar evaporation ponds (on the basis of pond 
area) are essentially the same as the costs for settling ponds presented 
ear lier. The pond area depends in this case upon the climatic 
differential between evaporation and rainfall: 


Evaporation-Rainfall 
_pjfferential- 


Egpd_&rea 


0.6 m/yr (2 ft/yr) 
1.2 m/yr (4 ft/yr) 
1.8 m/yr (6 ft/yr) 


0.060 ha/cu m/day (560 acres/MGD) 
0.030 ha/cu m/day (280 acres/MGD) 
0.020 ha/cu m/day (190 acres/MGD) 


The power requirements and non-water quality aspects of solar 
evaporation ponds are the same as for settlinq ponds. However, since 
the residue in this case is soluble, extra disposal precautions must be 
taken to prevent leaching into groundwaters. 


Single-Effect and Multiple-Effect Evaporators 


The installed capital and operatinq costs for sinqle-effeet evaporators 
and for a 6-effect evaporator (all stainless-steel construction) are as 

follows: 


CaEacity^GPD 


installed Capital_Costs 
6 Effec ts 


O 6 M Costs . $/l,0Q0_qal 
1 Effect 6 Eff ects 


10,000 

50,000 

100,000 

250,000 


8,000 

28,000 

45,000 

80,000 


177,000 

373,000 


5.64 

5.51 

5.45 1.30 

5.39 1.22 
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500,000 

1 , 000,000 


146,000 665,000 

267,000 1,225,000 


5.36 
5. 33 


1.18 

1.14 


(Note: Liters = 3.785 x Gallons) 

The energy requirements for single-effect evaporators are 555 kg-cal per 
kilogram of water evaporated ( 1,000 Btu/lb); while the 6-e_fect 
evaporator requires 100 kg-cal per kilogram of water evaporated (180 
Btu/lb). The non-water quality aspects are the same as for solar 

evaporation ponds. 


NON-WATER QUALITY IMPACT 
8 Air Pollution 

I The proposed guidelines are not expected to increase air emissions. In 
factT the cited technologies should decrease air emissions in some cases 
where dry air pollution equipment is suggested to precede wet scrubbers. 

f Volatilization of hazardous substances, such as fluorine, from ponds is 
not expected to present a problem since addition of lime will 
precipitate most fluorides. 

£ Solid waste 

W solid waste disposal will be the chief non-water quality area impacted 

§ by the proposed guidelines. Neutralization of acidic waste streams with 
lime or limestone will increase the amounts of sludge, especially when 
soluble phosphates and sulfates are precipitated. Installation of dry 

« air pollution control equipment will reduce the water content of wasted 
solids. In addition return of collected solids to the process may be 
feasible. As stated in section VII, arsenic rich solid residues 
accumulate from the purification of phosphoric acid f nd of 

I pentasulfide. Burial in a controlled area is the standard disposal 
method. Special disposal methods as mentioned previously m this 

section may be necessary to prevent leachate frcm reachinq surface or 

I qround waters. Solid waste quantities and constituents are listed in 

Tables 9 and 10. 

^ Energy Requirements 

• The energy requirements for the proposed treatment technologies are 
UstS X table 19. For the best practicable control technology 

« currently available the added energy requirements are insiqnifleant when 
compared to the process enerqy requirements. Except for the production 
of phosphorus, energy does not siqnifleantly enter into the product 

■ cost. For best available technology economically available, tne 
additional enerqy requirements for PC13 and POC13 are substantial. This 
is due to the assumption that solar evaporation ponds 
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ENERGY REQUIREMENTS 
FOR RECOMMENDED GUIDELINES 


Chemical Process Energy Treatment Energy Percentage Energy 

Requirement Requirement Increase 

_ KWH/Kkg _ KWH/Kkg ___ 


P 4 

15,400 

7.06 

0.05 

HoPOa 

48 

0.000025 

0.01 

PoO c A 

94 

0.0126 

0.01 

P 2 S 5 

9 

0.75 

8.3 

PCI 3 (BPCTCA) 

27 

0.13 

0.48 

PCI 3 (BATEA' 

27 

293 

1000 

P0C1 3 (BPCTCA) 

28 

0.063 

0.22 

POCI 3 (BATEA) 

28 

146 

520 

Nas p 30^0 

43 

0 

0 

Calcium Phosphates 
animal feed grade 


0.16 


Calcium Phosphates 
food grade 


0.053 



BPCTCA - best practicable control technology currently available 
BATEA - best available technology economically achievable 
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locale and evaporators may be necessary. 


may not be possible in a qiven 
Ground Water 


Since settlinq pond evaporation ponds are extensively used for v/aste 
water treatment in the phosphate industry, it is highly recommended that 
all such ponds be sealed or lined so as to prevent any leakage of 
contaminated process waters to qround waters. 

Noise 

No overall adverse affect on the level of noise is expected, although 
individual equipment may have excessive noise levels (e.q. pumps and 
centrifuqes). 


122 

1142 


'4rv. 




SECTION IX 

EFFLUENT REDUCTION ATTAINABLE THROUGH THE APPLICATION OF THE 
BEST PRACTICABLE CONTROL TECHNOLOGY CURRENTLY AVAILABLE, 
EFFLUENT GUIDELINES AND LIMITATIONS 


INTRODUCTION 

The effluent limitations which must be achieved by July 1, 1977 are 
based on the degree of effluent reduction attainable through the 
application of the best practicable control technology currently 
available. For the phosphate industry, this level of technology is 
based on the best existing performance by notable plants of various 
sizes, ages and chemical processes within each of the industry s 
categories. In some cases where no truly notable plants were surveyed, 
this level of technology is based upon state-of-the-art unit operations 
commonly employed in the chemical industry. 

Best practicable control technology currently available emphasizes 
treatment facilities at the end of a manufacturing Process but also 
includes the control technology within the process itself. Examples of 
in-process control techniques which are used within the industry are: 


* manufacturing process controls 

* recycle and alternative uses of water 

* recovery and/or reuse of waste water constituents 

* dry collection of airborne solids instead of (or 
prior to) wet scrubbing. 


Consideration was also given to: 

<1 

a. The total cost of application of technology in relation 
to the effluent reduction benefits to be achieved from 
such application; 


b. The size and age of equipment and facilities involved. 


c. The pro ^ss employed; 

d. The engineering aspects of the application of various 
types of control techniques; 


e. Process changes; 

f. Non-water quality environmental impact (including energy 
requirements). 
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g PROCESS WASTE WATER GUIDELINES 

® Process water is defined as any water coming into contact with raw 
materials, intermediates, products, by-products, or qas or liquid that 

I has accumulated such constituents. All values of guidelines and limit¬ 
ations for total dissolved solids (TDS), total suspended solids (TSS), 
metals and harmful pollutants and and other parameters are expressed as 

■ consecutive 30 day averages in units of pounds of parameter per ton and 
kilograms of parameter per metric ton of product produced except where 
expressed as a concentration. 

fl Based upon the information contained in Sections III through VIII of 
9 this report, the following determinations were made on the degree of 

• effluent reduction attainable with the application of the best 
practicable control technology currently available in the phosphate 
manufacturing industry. 

I The Phosphorus Production Sufccategory 

> 

Phossy Water 

■ Because of the extremely harmful nature of elemental phosphorus, it is 
standard practice within the industry to maintain tight control over the 
^ discharge of phossy water, as discussed in Section VII. 

® TVA at Muscle Shoals, Alabama segregates phossy water from all other 
process and cooling waters, treats the phossy water, and then recycles 

I the treated water back to the process. The clarifier underflow is 
recycled back to the process, but because of the buildup of dissolved 
solids, about 6 per cent of this clarified water is bled off. 

I It is apparent from the discussion in section VII that existing 
practicable technology can eliminate the requirements for any discharge 

« at this TVA plant. Lime treatment of the blowdown followed by 
sedimentation of the precipitated phosphates and fluorides would remove 
the materials necessitating a blowdown, so that this treated blowdown 
could be recombined with the remainder of the clarified phossy water for 
return to the process. 

There are three examples of plants which have achieved zero discharge of 
A phossy water: Plants 159, 028, and 181. 

Hence, three plants l^ve recognized the undesirability of elemental 

I phosphorus in any discharge and have also recognized that no practicalle 
treatment system can remove a sufficient amount of elemental phosphorus 
to permit effluent discharge of phossy water wastes. They have all 
solved this dilema by evaporating sufficient phossy water rather than by 

I discharge. One plant uses an evaporation pond, while two others exploit 
other process heat loads for in-process water evaporation. 
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In view of this clear-cut demonstration within the industry, it is 
recommended that the best practicable control technoloqy currently 
available for phossy water wastes be no discharqe of pollutants to 
naviqable waters. 

Process Waters Other Than Phossy Water 

The standard techniques for treatinq the waste waters from calciner 
scrubbers and from slaq quenchinq are lime treatment and settlinq ponds, 
which perform the followinq functions: 

* Neutralization of acid waste waters 

* Sedimentation of much of the oriqinal suspended 
solids in the waste waters (silica, iron oxide, 
and others) 

* Precipitation and sedimentation of much of the 
phosphates, fluorides and sulfates which were 
dissolved in the oriqinal waste waters. 

* Dissipation of the process heat to the atmosphere 
durinq the extended residence in the settlinq 
ponds. 

* Reduction in the waste water quantity as a result 
of net evaporation durinq the extended residence 
in the settlinq ponds. 

* Where phossy water is combined with these other 
process waters, some oxidation of the elemental 
phosphorus to phosphates is accomplished. 

At Plant 181, the lime-treated water from all sources is clarified in 
settlinq ponds, and the clarified water is held in reuse water supply 
ponds. There is total recycle of all water at this plant, with zero 
discharqe. Because phosphates and fluorides are removed by lime 
treatment and sedimentation, there is no requirement to bleed off water 
for the control of dissolved solids. 

Under conditions of very abnormally-hiqh rainfall which would exceed the 
capacity of the pond system, the only overflow would be from the final 
reuse water supply ponds, thereby minimizing the quantities of 
pollutants even occasionally discharged. The recirculating water system 
runs at a water deficit, due to evaporation in the process and to net 
evaporation in the pond system. Hence, fresh makeup water is supplied, 
and can be controlled to compensate for temporary swings in the pond 
evaporation/rainfall balance. 

The TVA plant at Muscle Shoals, Alabama qranulates the slaq by quenchinq 
with a hiqh-velocity jet of water which is recirculated from a sump in 
the slaq pit. In this TVA operation, the coolinq water and the scrubber 
liquors are used for makeup in slag quenchinq. The qranulated slag 
effectively neutralizes these waters and also acts to filter out the 
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scrubbed solids., which become part of the slap pile to be sold. Nearly 
all of the soluble phosphate and 95 per cent of the fluoride is removed 
by the slaq, and the fluoride concentration is reduced to 30 mq/1. 
Hence, TVA utilizes slaq treatment instead of lime treatment, made 
possible because the slaq is finely-divided. Sufficient waste water 
treatment is obtained by TVA to enable the plant to completely reuse 
this water without any discharqe. 

Two other phosphorus plants which utilize lime treatment and 
sedimentation for process water treatment are Plants 028 and 159. 
Tables 14 and 15 list (respectively) the effluent concentrations and 
quantities discharqed from these plants, neither of which recycle 
treated waste water. There are three siqnificant differences between 
these two plants: 

* Plant 028 discharqes into the same waterway as the 
plant intake so that its discharqe responsibility is 
the net increase in constituent quantities. Plant 
159 intakes qround water and discharqes into surface 
water so that its responsibility is the qxoss amount 
of constituent quantities. 

* It is apparent from the "Intake" columns of Tables 
14 and 15 that the intake of Plant 159 contains 
much more dissolved solids (and specifically F, 

P04 and S04) than the intake of Plant 028. 

* The waste water quantity per cent of production 
for Plant 028 is three times that of Pl^nt 159. 

The above three differences are interrelated and affect the quantities 
of fluoride, phosphate and sulfate discharqed by Plant 159 because the 
effluent concentrations are of the same maqnitude of the solubilities of 
the correspondinq calcium salts. Hence, the effluent quantities are 
significantly influenced by factors other than the treatment of,the 
process waters. 

The effectiveness of control and treatment techniques used by the four 
phosphorus plants cited are summarized in Table 13. Plants 028 and 159 
achieve very hiqh (97 to 99+%) control and treatment efficiencies and 
correspondinqly low quantities (althouqh not absolutely zero) of 
discharqed constituents. 

In areas of the country where very severe and extended cold weather 
prevails, total recycle of process water become difficult for two 
reasons: 

1. The return water pipinq and pumpinq must be protected 
aqainst freezinq. However, technoloqy such as buried 
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water mains and enclosed, heated pumpinq stations has 
been aptly demonstrated in the chemical industry and in 
water supply operations. 

2. The settlinq ponds may freeze. In a total recycle 
system, this circumstance would prevent the required 
water from beinq supplied back to the process. If 
auxiliary fresh water supply were provided to uncouple 
the process from frequent climatic perturbations, the 
pond system would have to consist of sufficient holdinq 
capacity to prevent temporary overflow and would have 
to contain sufficient evaporative capacity to prevent 
lonq-term accumulation of water. 

Both of the above difficulties are formidable but not unyieldinq to 
practicable, currently available technoloqy. All aspects of 
manufacturinq including waste manaqement assume different stances when 
the chosen environment is far more severe than the norm; however, 
currently-available technology can cope with environmental challenges of 
this sort includinq the special challenges in waste manaqement. 

Recommended Effluent Limitations Guidelines Based Upon Best Practicable 
Control Technoloqy Currently Available 

In view of the existence of three plants (028, 159, and 181) which have 
already achieved zero discharge of elemental phosphorus; in view of the 
existence of two plants (TVA and 181) which have already achieved zero 
discharge of other process waters; in view of the conclusion that "Best 
Practicable control Technoloqy Currently Available” is sufficient to 
achieve zero discharge in other plants (such as Plants 028 and 159); an 
in full view of the statutory national qoal of eliminating the discharge 
of all pollutants; it is recommended that the best practicable control 
technoloqy currently available be no discharge of process waste water 
pollutants to navigable waters. 


Waste water from Ore Washinq the Beneficiation 

The best practicable control technoloqy currently available recommended 
in the previous paragraphs do not include wastes from the benefrelation 
or washinq of phosphate rock. This beneficiation is commonly but not 
exclusively conducted at a separate off-site location. The huqe raw 
waste load from benefication, 7.5 kkq of qanque per kkq of phosphorus 
eventually produced, warrants a separate study and separate effluent 

guidelines. 

The Phosphorus Consuming Subcategory 


Phossy water 
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I Gross discharqes of phossy water are presently avoided by P^mpinq 
displaced phossy water form the plant's phosphorus storaqe tank back 
into the emptyinq rail car which brouqht the phosphorus, and by 

I transportinq this displaced phossy water to the phosphorus producing 
plant for treatment and/or reuse. Such is the practice at Plants 037 

and 192. 

■ Smaller quantities of phossy water discharqe may also be eliminated 
throuqh the use of standard enqineerinq techniques. The phosphorus 
storaqe tank level control system may be altered to provide an auxiliary 

I water overflow tank with return of the water to the main tank. The 
avoidance of elemental phosphorus in plant sewer lines can be 
implemented by more strinqent process and operator controls and 
procedures and by providinq traps downstream of reaction vessels. 

■ m view of the harmful qualities of elemental phosphorus and in view of 
the available choices from state-of-the-art control techniques, the 

I recommended best practicable control technoloqy currently available for 
phossy water is no discharqe of pollutants. 

a Phosphoric Acid Manufacture 

Exemplary Plant 075 operates without the discharqe of any process water. 

» There is no fundamental or practical reason why process water should be 
discharqed at all from any dry-process phosphoric acid plant. Minor 
leaks and spills may be minimized, collected and treated usinq control 
techniques qenerally available and demonstrated>in the industry. 

| The recommended effluent quideline of no discharqe of process, waste 
water pollutants applies qenerally and with special emphasis upon 

• elemental phosphorus (i.e., phossy water) and upon arsenic residues from 
the purification of phosphoric acid. 

m Phosphorus Pentoxide Manufacture 

• The sinqle raw waste constituent is phosphoric acid from water tail-qas 
seals. Application of two standard techniques would enable total 
recycle of this wa e water: 

1. Reduction in waste water quantites by usinq dilute 

I caustic or lime slurry as tail qas liquor instead 

of pure water, increasinq the absorptive capacity 
for P205. 

1 2. Lime treatment and sedimentation to neutralize and 
to remove the phosphate, permittinq total recycle. 

I In view of the straiqhtforward application of these two techniques, the 
recommended best practicable control technoloqy currently available 
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effluent guideline is no discharge of process waste water pollutants. 
Since total recycle is practicable technology, this recommended 
guideline is not affected by modest inaccuracies in the standard raw 
waste as estimated in Section V. 

Phosphorus Pentasulfide Manufacture 

The sole source of process waste water is the scrubber liguor for fumes 
from casting liguid P2S5. One control technigue would be the use of 
inert-atmosphere casting or vacuum casting to completely eliminate the 
need for scrubbing. As an alternate to this approach, the application 
of three standard technigues would permit total recycle of scrubber 
water: 

1. Use of dilute caustic or lime slurry instead of pure 
water would reduce the waste water guantities by in¬ 
creasing the adsorptive capacity for P205 and S02. 

2. Partial recycle of scrubber liquor from a sump would 
reduce the waste water quantity by decoupling the 
buildup of absorbed acids from the mass-transfer 
reguirements for high scrubber flowrates. 

3. Lime treatment and sedimentation to neutralize and 
to remove phosphate, sulfite and sulfate would per¬ 
mit total recycle. 

In view of these different practicable alternates, the recommended best 
practicable control technology currently available is no discharge of 
process waste water pollutants to navigable waters. Since total recycle 
is practicable technology, this recommended guideline is not affected by 
modest inaccuracies in the standard raw waste load as estimated in 
Section V. 

This guideline also applies to any arsenic-rich residues from the 
purification of P2S5; these solid residues may be disposed of by burial 
as in Plants 147 and 192. 

Phosphorus Trichloride Manufacture 

The acid wastes from phosphorus trichloride manufacture arise from the 
hydrolysis of PC13 in scrubber water from the reactor/ still, from 
product storage tanks, from product transferring operations and from 
container cleaning. The scrubber water may be collected in a sump and 
recycled to decrease the wasted quantity of scrubber water (while still 
maintaining sufficient scrubber flow rates for effective mass transfer) 
and to increase the concentration of waste constituents. 
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Lime treatment of the wasted water would neutralize the acids and would 
precipitate the phosphite and phosphate wastes as calcium salts. 
Subsequent sedimentation in a mechanically-raked clarifier, with the use 
of a polymeric flocculant, could effectively remove 85 per cent of the 
suspended solids as a sludqe. This sludqe may then be hauled as a 
slurry for direct landfill, or may be dewatered in sand dryinq beds or 
mechanically prior to landfilling. The clarified water may then be 
discharqed, with the followinq recommended best practicable control 
technoloqy currently available: 


Total Dissolved Solids, 
Total Suspended Solids, 
PH 


5 kg/kkq (10 lb/ton) 

0.7 kq/kkq (1.4 lb/ton) 
6.0 to 9.0 


based upon the raw waste load as determined in section V: 


Hcl 

H3P03 ♦ H3P04 


3 kq/kkq (6 lb/ton) 
2.5 kq/kkq (5 lb/ton) 


The soluble CaCl2 resulting from lime-neutralization of HCl is 4.5 
kq/kkq (9 lb/ton); allowing for some small amount of unprecipitatea 
phosphite and phosphate brings the total dissolved solids to 5 kg/kkq 
(10 lb/ton) . The quantity of precipitated 2 CaHP03.3H20, Ca|(P04) 2 or 9 
CaO. 3P205.Ca(OH) 2 is dependent upon the relative quantities of these 
compounds, but is no more than 4.5 kg/kkq (9 lb/ton). With a 
sedimentation efficiency of 85 per cent, the total suspended solids in 
the effluent should be no more than 0.7 kg/kkg (1.4 lb/ton). 

In the case of PC13 manufacture, the soluble chlorides are not removed 
bv the applicable "Best Practicable Technology Currently Available”, so 
that the recommended best practicable control technology currently 
available effluent is not zero discharge. In treatinq the raw wastes, 
the total quantity of constituents is not reduced: 5.5 kq/kkg (11 
lb/ton) in the raw waste vs. 5.7 kq/kkg (11.4 lb/ton) in the treated 
effluent. However, the treatment does remove the acidity, substituting 
for it residual alkalinity. 

Zero discharge of arsenic-rich reactor/still residues is recommended, 
since trichloroethylene treatment (as described in Section VII) may be 
applied. 

Phosphorus Oxychloride Manufacture 

The types of raw wastes, the types of applicable control and treatment 
technologies, and the reason for the best practicable control technoloqy 
currently available not beinq zero discharge, are all identically 
parallel for POC13 manufacture as they are for PC13 manufacture. The 
difference is one of maqnitude. For POC13 manufacture, the raw waste 
load as determined in Section V is: 


130 

1150 


'V' 

f 





HCl 2 kq/kkq (4 lb/tcn) 

H2P03 H3P04 0.5 kq/kkq (1 lb/ton) 

Using -the same rationale as for PC13 manufacture, the recommended Best 
practicable control technology currently available effluent guidelines 
are: 

Total Dissolved Solids, 3.5 kq/kkq (7 lb/ton) 

Total Suspended Solids, 0.15 kq/kkq (0.3 lb/ton) 
nH 6.0 to 9.0 
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■ The Phosphate Seqment 

■ Sodium Tripolyphosphate Manufacture 

® Exemplary Plant 042 has no process wastes. The dust collected from the 

■ spray dryer qaseous effluent stream is added to the spray dryer solid 
product stream. The water used for subsequent scrubbing of thisjas 
stream from the spray dryer is then recycled to the mix area and is used 
as process water in the neutralization step. The coolinq air used fo 

I the product temperinq is vented into the spray-dryer vent line upstream 

of the scrubbinq operation. 

■ This plant is an excellent example where a combination of inprocess 
controls such as dry oust collection, water reuse, and return to the 
process of airborne solids have been utilized to totally avoid any 

■ aqueous wastes. « Plants 006 and 119 also have no discharqe of porcess 

waters. 

In view of this demonstration, and in view of the qeneral applicability 

I of such techniques thrcuqhout the industry, the recommended be 
practicable control technoloqy currently available is no discharge of 
process waste water pollutants to naviqable waters. 

| Animal-Feed Grade Calcium Phosphates 

I Exemplary Plant 182 has no process wastes. Three separate water cycles 
are used and there is no effluent from any. The acid 

scrubber water is neutralized with lime, the solids are J e ^ tle * 
pondinq, and the pond effluent is reused as scrubber water. The 

■ scrubber water for collection of airborne solids from the reactor and 
dryer is recirculated with a bleed-off directly into the reactor as 
process water. Coolinq water is recycled throuqh a coolinq tower, wih 

I the blowdown used as makeup in the solids scrubbinq_ system instead of 
beinq wasted. Softened well water is used for coolinq water makeup. 

I This plant is an excellent example where a combination of inprocess 
controls (dry dust collection, recycle of scrubber water to minimize 
waste water quantities, return of process waste streams back V™ 

■ process, and a systems approach towards water use whereby a blowdown 
stream from one water cycle becomes a makeup stream for an °^ ber |’ 
combination with a standard lime-treatment, sedimentation and total 
recycle scrubber water system; results in the discharqe of no aqueous 

■ wastes. 

In view of this demonstration, and in view of the qeneral applicability 

I of such techniques throuqhout the industry, the recommended best 
practicable control technoloqy currently available is no discharge of 
process waste water pollutants to naviqable waters. 
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Food-Grade Calcium Phosphates 

The raw aqueous wastes from the manufacture of food-qrade calcium 
phosphates are from two primary and approximately equal sources: the 
centrate or filtrate from dewaterinq of the dicalcium phosphate slurry, 
and the effluent from wet scrubbers which collect airborne solids from 
product dryinq operations. Both of these sources contain suspended, 
finely divided calcium phosphate solids and phosphoric acid from acid 
units and from excess acid in the reaction liquid. The total raw waste 
load (from Section V) is: 

Process Water Wasted 4,200 1/kkq (1,000 qal/ton) 

Total Suspended Solids (2.45t) 100 kq/kkq (200 lb/ton) 

Phosphoric Acid (0.7%) 30 kq/kkq (60 lb/ton) 

The first type of currently-available control technoloqy that may be 
applied is the substitution of dry dust baq collectors for wet 
scrubbers, as has been done at Plants 003, 042, 119, and 182. The fact 
that a multi-product plant must provide a separate baqhouse for each 
product does not deny the current availability of this technoloqy but 
rather increases the cost of such an installation. However, Plant 003, 
which is a multipie-product, food-qrade, calcium phosphates plant, has 
justified the installation of separate baqhouses on the sole basis of 
profitability from product recovery. 

The elimination of wet scrubbinq systems would halve the aqueous waste 
load, so that it would then consist of 2,100 1/kkq (500 qal/ton) 
containinq 2.4 per cent of suspended solids amountinq to 50 kq/kkq (100 
lb/ton) and containinq 0.7 per cent of phosphoric acid amountinq to 15 
kq/kkq (30 lb/ton). 

Standard lime treatment and sedimentation may then be utilized to 
neutralize these remaininq wastes, to precipitate the phosphate, and to 
remove a nominal 85 per cent of the suspended solids (with the possible 
aid of a polymeric flocculant). At a pH of 10.5, the remaininq 
concentration of dissolved solids would be approximately 85 per cent of 
the oriqinal quantity, with the remainder landfilled as sludqe. The 
clarified overflow would then consist of 1,800 1/kkq (430 qal/ton) con¬ 
taininq: 

Dissolved Solids 0.0005 kq/kkq (0.001 lb/ton) 

Suspended Solids 11 kq/kkq (22 lb/ton) 

i ln the case for treatment of PC13 and POC13 wastes, previously discussed 
in this Section, qravity sedimentation after lime treatment was judqed 
adequate for best practicable control technoloqy currently available 
since the quantity of suspended solids discharged was already much 
smaller than the quantity of non-removable dissolved solids. In this 
case for treatment of food-grade calcium phosphate wastes, however, the 
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reverse is true: the great bulk of the wastes discharged after gravity 
sedimentation is in the form of suspended solids. Hence, it is "judged 
that more extensive treatment should be souqht to approach the national 
goal of eliminating the discharge of all pollutants. 

The demonstrated practice at Plant 006, after lime treatment for 
neutralization and for precipitation of phosphate wastes, is the direct 
vacuum filtration of all of the resulting slurry; a practice adopted 
when qravity sedimentation was judged inadequate by plant personnel. 
Vacuum filtration (possibly after conditioning with a polymeric 
flocculant) can reduce the suspended solids content of the waste water 
from phosphates to the level of 0.5 mq/1. Eased upon these data and 
upon the level of dissolved phosphates of 0.3 mq/1, the discharge would 
contain (on the basis of the total process water wasted, 4,200 1/kkq 
(1,000 gal/ton)): 

Total Dissolved Solids 0.0015 kq/kkg (0.003 lb/ton) 

Total Suspended Solids 0.0025 kq/kkg (0.005 lb/ton) 

With the achievement of these extremely low levels of TDS and TSS, or 

even with considerable relaxation of these levels, the treated-waste 
water from the manufacture of food-grade calcium.phosphates is expected 
to meet the U.S. Food and Drug Administration criteria for process water 
and this treated water can then be recycled back into the process. No 
product purity restrictions exist any longer which had previously 
necessitated discharge. In fact, once the commitment towards total 
recycle is made, the lime treatment step may be bypassed since the ionic 
species from the dissolved solids and the phosphoric acid are precisely 
those desired in the reaction vessel. 

Since the above rationale is entirely based upon demonstrated, 
currently-available treatment technology, the proposed best practicable 
control technology currently available is no discharge of process waste 
water pollutants to navigable waters. 

SUMMARY OF PROPOSED BEST PRACTICABLE CONTROL TECHNOLOGY CURRENTLY 
AVAILABLE 

No Discharge of Process Waste Water Pollutants 

The proposed best practicable control technology currently available for 
process waste water is no discharge of pollutants for the manufacture of 
the following chemicals: 

Phosphorus Subcategory 

Phosphorus (and Ferrophosphorus) 

Phosphorus Consuming Subcategory 

Phosphoric Acid (Dry Process) 

Phosphorus Pentoxide 
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Phosphorus Pentasulfide 
Phosphate Subcateqory 

Sodium Tripolyphosphate 
Calcium Phosphate (Food-Grade) 

Calcium Phosphates (Animal-Feed Grade) 


Permitted Discharge 

The proposed best practicable control technology currently available for 
process water for the manufacture of PCI3 and P0C13 are: 


_maximum 3 0 day average_ 


Phosphorus 


Phosphorus 

Oxych lori de 


Total Suspended solids:* 
kq/kkq 
lb/ton 

Total Dissolved Solids:* 
kg/kkg 
lb/ton 
pH 


0.7 

1.4 


5 

10 

6.0-9.0 


0.15 

0.3 


3.5 

7 


The above guidelines apply to maximum averages of daily values for 
any period of 30 consecutive days. 


The pH range is to be maintained at all times. 

* Suspended solids are essentially calcium phosphate and the 
dissolved solids are calcium chloride. 


The permitted maximum concentration for any one day period for 
suspended and dissolved solids is twice that of the 
consecutive 30 day average value. 
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SECTION X 

EFFLUFNT REDUCTION ATTAINABLE THROUGH THE APPLICATION 
OF THE^BEST AVAILABLE TECHNOLOGY ECONOMICALLY ACHIEVABLE, 

EFFLUENT GUIDELINES AND LIMITATIONS 


INTRODUCTION 

The effluent limitations ^^ich^Must^be.a^hievea.bY^uly^^WM are 
baS ??cation °of '”the best available technoloay economicallv achievable. 

L°Ll h %r 3 tfe a ™bes^ 

hi a s^.r^.“s“SS lv c^s ,b « ----- 

employed at the end of a production process. 

ThOS -„ortf P o? Ct ‘olhJr an ie5e5!! r0 ia« Ch deJ,Sns?ra«a Ch blth tlle technolSqicai 

performances and economic viability at a level ^seslina 

shs 

H23 ! £23 JSsSSSsLs£a 

economic factors are consiaexeu xii . on . nf _the-line of current 

siH?s;kS 

application. 

The followinq factors were taken into consideration in determininq best 
available technology economically achievable: 

a. The age of equipment and facilities involved; 

b. The process employed; 

c. The engineering aspects of the application of various 
types of control techniques; 

d. Process changes; 
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Cost of achievinq the effluent reduction resulting from 
application of best available technology economically achievable and 

Non-water quality environmental impact (includinq enerqy 
requirements). 


PROCESS WATER GUIDELINES 

Process water is defined as any water cominq into contact with £aw 
materials, intermediates, products, by-products, or qas or liquid that 
has accumulated such constituents 

Based upon the information contained in sections III throuqh IX of this 
report, the followinq determinations were made on the deqree 
reduction attainable with the application of the best available control 
technoloqy economically achievable in the various cateqones of 
phosphate manufacturinq industry. 

All Chemicals Except Phosphorus Trichloride and Phosphorus Oxychloride 

The recommended best available technoloqy economically achievable for 
orocess water are the same as the best practicable control technoloqy 
currently available guidelines, i.e., no discharge of orocess waste 
water pollutants to navigable waters for the manufacture of th 
followinq chemicals: 

Phosphours Production Subcategory 

Phosphorus (and Ferrophosphorus) 

Phosphorus Consuminq Subcateqory 

Phosphoric Acid (Dry Process) 

Phosphorus Pentoxide 
Phosphorus Pentasulfide 
Phosphate Subcategory 

Sodium Tripolyphosphate 
Calcium Phosphates (Food-Grade) 

Calcium Phosphates (Animal-Feed Grade) 

Manufacture of Phosphorus Trichloride and Phosphorus Oxychloride 
In-Process Controls 

The laraest contribution to the raw waste load from these processes is 
from the escape of PCI3 vapor from the reactor/stills. The methods for 
drastically reducinq this contribution are clearcut: the substitution of 
refriqerated condensers for watercooled condensers (or the addition of 

refriqerated condensers downstream of w ^ te f 7 CO °J-^ t $37 in the 

Refriqerated condensers are already in use at Plan 
manufacture of P0C13 by the air-oxidation process. 
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As an added step, -a demister can be added downstream of the refnqerated 
condenser to prevent condensed but dispersed PC13 from escaping to the 
~?ubS«! o£ except for this demister is a short section of column 
packed with metal packing (for good heat transfer) wi 
refrigerated condenser. 

As a corollary to this principle, other sources of PC13 and POC13 vapors 
could be controlled by refrigerated condensers or cold traps. The 
storaqe^tank°vent and vents for the transfer of liquid product are 
included in this concept. Alternately, the liquid products could be 
maintained at low temperatures by refrigerating coils in the storage 
tanks, so that vapors from storage and transfer would be minimized. 

In view of the order-or-magnitude or greater reduction in the vapor 
oressure of these products resulting from readily-available 
refrigeration levels, plus the effect on PC13 condensation from doubling 
(or more) the temperature drivinq force for heat transfer, a reasonable 
expectation is that the PC13 vapor (and mist) losses could be cut to 1 
per cent of the present values. 


The acid wastes from washing tank cars and tank trucks, and ^om washing 
used P0C13 filter elements are very small at present amounting to 0.0 
kq/kkq (0.028 lb/ton) of HCl and 0.003 kg/kkg (0.007 lb/..on) of total 
nhosDhates. (see table 8) These are very small fractions of the total 
raw waste''load discussed in section V. The wastes from washinq 
returnable nickel drums, however, is estimated to be much larqer. 
Should this raw waste indeed prove significant, the returnable container 
usage coulS be abandoned in favor of non-returnable epoxy-lined drums 
(as is the partial practice at Plant 147 for PC13) . 

Another minor source of wastes is the generation of HCl (not PClJ) from 
the reactor/stills, resulting from small quantities of stray moisture in 
the vessels. The HCl is driven off as a non-condensible whi 
corresponding H3P03 and H3P04 is retained as reactor residue. 

All in all, the above outlined in-process control techniques could 
drastically reduce the raw waste load to perhaps 10 per cent of the 
original value, so that the estimated raw waste quantities would the 
become (for either PC13 or POC13) manufacture): 

KC 1 0.3 kq/kkg (0.6 lb/ton) 

H3P03 ♦ H3P04 0.25 kg/kkq (0.5 lb/ton) 

As important as the reduction in the waste water constituent quantities 
JSuld be a corresponding reduction in the quantity of waste water 
qenerated. Tail-gas scrubbers should be very much smaller and should 
require much lower water flowrates. 
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As an added step, the scrubber water could be recycled from a sump, 
thereby decouplinq the waste water quantity (blowdown from the sump) 
from the mass-transfer requirements for scrubbinq. Furthermore, water 
use could be cascaded *n the plant, with (for example) , the waste water 
from tank car washing beinq used as makeup in the tail-qas scrubber 

system. 

End of Process Treatment 

At the new low levels of waste water flowrates and constituent 
quantities, simple lime neutralization of moderate pH (without 
sedimentation) would result in the followinq waste water charac¬ 
teristics: 


Waste water Quantity 
Total Dissolved Solids 
Total Suspended Solids 
PH 


500 1/kkq (120 qal/ton) 
0.5 kq/kkq (1.0 lb/ton) 
0.35 kg/kkq (0.7 lb/ton) 
6-9 


Further lime neutralization and removal of suspended solids would not 
appreciably reduce the quantity of total dissolved solids, and would 
trade off reduction in total suspended solids for hiqher pH levels. 

At this point, the waste water quantity would be extremely low, and a 
practicable final step would be evaporation to dryness. An idea of the 
costs of evaporation can be obtained by assuminq a plant manufacturing 
59 kkg/day (65 tons/day) of total PC13 and PCC13. The waste water 
quantity would be 30,000 liters/day (7,800 qal/day). Usinq the data of 
Section VIII for sinqle-effect evaporation. 

Capital Cost = $6*700 

Annual Costs: Capital Recovery = $ 

Taxes 6 Insurance = 300 

Operation 6 Maintenance = ljix.700 

(including enerqy) $16,600 

Unit Cost = $0.85/kkq ($0.77/ton) 

This unit cost is only 0.3 per cent of the current sellinq price, 
$295/kkg ($268/ton). 

it is entirely possible that a riqorous economic evaluation miqht result 
in a decision to dispose of the original raw waste load by evaporation, 
father than bear the expense of the in-process controls discussed 
above which minimize (but do not eliminate) the wast ®* The wa ^e 
Quantity to be evaporated would be the onqinal quantity, 5,000 1/kkq 
(1,200 Y qal/ton), or 300,000 liters/day (78,000 qal/ton); and the costs 

would be: 


Capital Cost = $ 38,40 0 
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Annual Costs: Capital Recovery = 

Taxes G Insurance = 1,900 

Operation G Maintenance = 147,000 
(includinq enerqy) 

Unit Cost = $8.10/kkq ($7.35/ton) 


Usinq the most conservative approach, i.e., to evaporate all of th 
waste water without any in-process control to reduce its quantity, would 
cost 2.8 per cent of the current sellinq price. The fundamental reason 
is that despite the hiqh unit cost of evaporatinq water, the waste water 
quantities for PC13 and POC13 are very small. The conclusion is reached 
that the application of this available technoloqy is economically 
achievable. 


The final step of total evaporation 
manufacturinq processes into line with 
industry by achievinq the national qoal 
all pollutants. 


would brinq the PC13 and POC13 
the rest of the phosphate 
of eliminatinq the discharqe of 


It is therefore recommended that the best control technoloqy 
economically achievable PC13 and POC13 manufacture be no discharqe of 
process waste water pollutants to naviqable waters. 
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SECTION XI 


NEW SOURCE PERFORMANCE STANDARDS 
AND PRETREATMENT RECOMMENDATIONS 


INTRODUCTION 

This level of technology is to be achieved by new sources. The term 
"new source" is defined in the Act to mean "any source, the construction 
of which is commenced after publication of proposed regulations 
prescribing a standard of performance". New source performance standards 
are to be evaluated by adding to the consideration underlying the 
identification of best available technology economically achievable a 
determination of what higher levels of pollution control are available 
through the use of improved production processes and/or treatment 
technigues. Thus, in addition to considering the best in-plant and end- 
of-process control technology; identified in best available technology 
economically achievable, new source performance standards are to be 
based upon an analysis of how the level of effluent may be reduced y 
changing the production process itself. Alternative processes, 
operating methods or other alternatives were to be considered. However, 
the end result of the analysis identifies effluent standards which would 
reflect levels of control achievable through the use of improved produc¬ 
tion processes (as well as control technology), rather than prescribing 
a particular type of process or technology which must be employed. A 
further determination which was to be made for new source performance 
standards is whether a standard permitting no discharge of pollutants is 
practicable. 

The following factors were to be considered with respect to production 
processes which were analyzed in assessing new source performance 
standards: 


a. The type of process employed and process changes; 

b. Operating methods; 

c. Batch as opposed to continuous operations; 

d. Use of alternative raw materials and mixes of raw 
materials; 

e. Use of dry rather than wet processes (including 
substitution of recoverable solvents for water) ; and 

f. Recovery of pollutants as by-products. 






PROCESS WATER GUIDELINES 

Based uoon the information contained in sections III throuqh X of this 
report the followinq determinations were made on the deqree of effluen 

the application of ne« source standards for 
the various cateqories of the phosphate manuf actunnq industry. 

Since the best practicable control technology av ^ la ^5 

miidelines for all of the chemicals considered in this study or rne 
phosphate cateqory were no discharqe of process waste water 
to naviqable waters the recommended new source performance standards are 
identical to the best available technoloqy economically achievable. 

PRETREATMENT RECOMMENDATIONS 

In addition to the recommendation of new source-IXarSes^directlv^nto 
and related effluent limitations cover ing discharges directly inro 

waterwavs the constituents of the effluent discharqe from a plant which 
would interfere with, pass throuqh, cr otherwise be incompatible with a 
well d desiqned and operated publicly owned activated sludqe or trickiinq 
filter waste water treatment plant were identified. A determination was 
Lde of whether the introduction of such pollutants into the treatment 
plant should be completely prohibited. 

Waste water Flowrate 

A determination must be made on an individual basis about the ' ?* 

a plant*s discharqe upon the total hydraulic capacity of both the 
municipal collec?ion system and the municipal wastewater treatment 
Siait At an extreme, hydraulic overloadinq will result in overflows or 
bvoasses as the capacities of pumpinq stations (both in the collection 
system and the raw waste water pumpinq stations at the treatment plant) 
are exceeded. It must be remembered that an overflow of combined 

industrial/municipal waste water has the s ^ e /^^^^SSraulic 
effect as an overflow of raw domestic sewaqe. At a minimum, hyaraun 
overloadinq would result in reduced efficiency of the treatment plant 

because: 

* Primary and secondary clarifiers would be 

operatinq at excessive overflow rates . 

* Secondary treatment units (activated sludqe or tricklinq 
filter) would be operatinq at a food deficiency since 
the waste water from the phosphorus chemicals industry 
would provide no orqanic material. 

* Tricklinq filters would become flooded (and so anaerobic). 

I Sit chambers would have a hiqh linear velocity resultinq 

in the carry-over of grit and the subsequent adverse 

effects on equipment. , , , . 

* The capacity of air blowers for activated sludqe second- 
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ary -treatment may be exceeded, resultinq in reduced 
levels of dissolved oxyqen. 

* The capacity of chlorinators may be exceeded, resultinq 
in insufficient disinfection. 

* The critical operatinq parameters of the activated sludqe 
unit may be compromised. 

The domestic waste water flowrrte follows a well-known diurnal cycle; if 
the industrial contribution could be staqqered to provide fl 
equalization, the impact of the added flowrate could be minimized. 
Conversely, sporatic sluq discharqes could make periodic overloadinq 
more probable. 

It is recommended that each source of waste water from the phosphate 
industry be required to provide an analysis of the impact of its ti 
contribution upon the hydraulic capacity of the publicly-ovmed 
collection and treatment system, should it desire to use the publi 
system. This analysis should include the effects of time-varyinq 

flowrate. 

Suspended Inorqanic Solids 

Hiqh concentrations of suspended inorqanic solids miqht overload the 
primary sludqe collectors, the primary sludqe pumps, the sludqe 
thickener, the sludqe dewaterinq operation, and the sludqe disposal 
system. In addition, since these solids provide no orqanic food for 
secondary treatment organisms, they would reduce the act ^- v f . . 

solids fraction (i.e., reduce the mixed liquor volatile suspended 
solids) , thereby reducinq the efficiency of secondary treatment. 

It is recommended that the maximum concentration of suspended inorqanic 
solids be set at 250 mq/1; equivalent to the maximum concentrations 

normally found in domestic waste waters. 

Acidity 

While moderate alkalinity may be tolerated since carbon dioxide Produced 
in secondary treatment by the microbial oxidation of orqanic material 
will provide neutralization; free mineral acidity normally cannot be 
tolerated by the organisms in the secondary treatment biomass. The 
proteins in these organisms are precipitated and coaqulated at pH 4 to 

5. 

Another strong reason for avoiding acidic contributions to publicly- 
owned treatment plants is that acidic wastes would drastically promote 

corrosion of equipment. 

It is recommended that the allowable pH range be set at 6 to 10.5. 
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Dissolved Inorganic Solids 


Dissolved inorqanic solids would pass throuqh 
treatment plant without beinq removed. Hence 
owned treatment plants would be no treatment at 
dissolved solids, and it would be equivalent to 


a secondary wastewater 
, reliance upon publicly 
all with respect to 
direct discharge. 


It is recommended that the 
inorqanic solids be the same as 
limitation guidelines. 


pretreatment standards for dissolved 
the applicable or proposed effluent 


Heavy Metals or Harmful Materials 

Metals or harmful materials would at best, pass throuqh a publicly-owned 
treatment pSnt, and at worst, adversely affect the microorganisms in 
secondary treatment. Elemental phosphorus (as phossy water) an 

enriched arsenic compounds are potential special 

discharged into municipal sewer systems from this 

attention is brought to pretreat wastes for removal of these materials. 


It is recommended that the pretreatment standards be no discharge of 
metals or harmful materials 


Dissolved Phosphates 

while dissolved phosphates would generally pass throuqh secondary 
S£a?men£ plants with the waste water treatment plant effluent, they 
would affect the sludqe operations. Gravity-thickened sludqe (6 to 12 
per cent solids) is normally conditioned with lime, f er ^ c ch l° r ide, or 
!alum prior to dewaterinq operations, although polymeric flocculants are 
also widely used. The phosphates would be precipitated as the calciu , 
ferric* or aluminum phosphate and would thus render the conditioning 
step ineffective by partially or totally removinq the active cation from 

solution. 

A similar situation exists in tertiary treatment, in the phosphate 
removal step using lime, ferric chloride, or alum. In this ca se, the 
chemical requirements would be increased and the slud £® ^flese 
caDacitv of the treatment plant could be overloaded. Whi^e these 
Dretreatment standards apply only to secondary plants, precautions 
should be taken to avoid adverse effects when tertiary treatment miqht 
be added in future years. 

It is recommended that the maximum permissible phosphate 

be set at 30 mg/1; equivalent to the maximum concentration normally 

found in domestic waste waters. 


Summary of Recommended Pretreatment 
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j-t is recommended that waste waters discharqed from plants in the 
phosphate manufacturing industry into publicly owned waste water 
collection and treatment systems conform to the follow inq limitations: 

1. An impact analysis of the waste water flowrate (includinq 
time-varyinq effects) upon the hydraulic capacity of the 
public treatment plant be provided by the phosphorus 
chemicals plant. 

2. The maximum amounts of total dissolved solids be the 
same as the applicable proposed effluent 
limitation guidelines. 

3. The pH must be between 6 and 10.5. 

q. zero contribution of heav 1 / metals and harmful materials. 

5. The maximum concentration of total suspended solids be 
250 mq/1. 

6. The maximum concentration of total phosphate (as P04) 
be 30 mq/1. 
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SECTION XIV 


GLOSSARY 

All underlined numbers within a chemical formula represent normally 
subscripted numbers. Physical limitations of the printinq device make 
this system necessary. For Example, H20 represents water. 

Barn 

A room-like condensation chamber for anhydrous phosphorus pentoxide. 
Burden 

The combined rock, coke and silica feed to a phosphorus electric 
furnace. 

Calc inatio n 

Heatinq of a solid to a temperature below its meltinq point to brinq 
about a state of thermal decomposition or a phase transition other than 
meltinq. (73) 

DCP 

Dicalcium Phosphate Dihydrate, CaHP042H20 
Drv Process Phosphoric Acid 

Phosphoric acid made from elemental phsophorus. Also called furnace 
acid. 

Eutect ic 

The lowest or hiqhest meltinq point of an alloy or solution of two or 
more substances that is comprised of the same components.(73) 

Ferroph o sphorus 

A by-product iron-phosphorus alloy of phosphorus smeltinq, typically 
containinq 59 percent iron and 22 percent phosphorus. Symbolized as 
Fe^P in this report. 

Flux 

A substance that promotes the fusinq of minerals or metals or prevents 
the formation of oxides. For example, in metal refininq lime is added 
to the furnace charqe to absorb mineral impurities in the metal. A slaq 
is formed which floats on the bath and is run off. (73) 
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Furnace Acid 

Phosphoric acid made from elemental phosphorus. Also called dry process 
phosphoric acid. 

Gangue 

The minerals and rock mined with a metallic ore but valueless in 
themselves or used only as a byproduct. (7 3) . 

i 

Hydrolysis > 

A chemical reaction in which water reacts with another substance to form 
one or more new substances.(73) 

immiscible 

The property of one liquid beinq unable to mix or blend uniformly with 
another. 

1 

liter 

Manu facturing Process 

MCP 

Monocalcium Phosphate Monohydrate, Ca (H2P04) 2 - H20 
Nodule 

Semi-fused agglomerated and calcined phosphate rock particle. 

Pdt 

Product 

Phosphorus Mud . 

Sludqe or emulsion of phosphorus, dust and water. 

Phosphorus Oxychl oride 

« 

P0C11 

* 

Phosphorus Pen t asulfjd e 
P2S5 
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Phosphorus Pen t oxide 
P205 

Phosphor us T ri chlo ri de 
PC 13 

Phossv Water 

Water containinq colloidal phosphorus. 
proc ess Wate r 

Any water which, durinq the manufacturinq process, comes into direct 
contact with any raw material, intermediate, product, by-product, or qas 
or liquid that has accumulated such consitituents. 


Slag 

The fused aqglomerate which separates in metal smeltinq and floats on 
the surface of the molten metal. Formed by combination of flux with 
qanque of ore, ash of fuel, and perhaps furnace lininq. The slaq is 
often the medium by means of which impurities may be separated from 

metal. (73) . 


SIP 

Sodium Tri polyphosphate, Na5P301.0 
JCP 

Tricalcium Phosphate, Ca3(P04)2 


Transp o rt Water 


(1) water used to carry solids from a site in a slurry form. 


(2) Water accompanying a chemical in transport 
immiscible with water or hiqhly insoluble in water, 
as a blanket preventing contact of air or other 
chemical. 


which is either 
The water acts acts 
substances with the 


wet Pr oces s Phos phoric_ Acid 

Phosphoric acid made from phosphate rock and sulfuric acid. 
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TABLE 20 


METRIC UNITS 


CONVERSION TABLE 


MULTIPLY (ENGLISH UNITS) 

ENGLISH UNIT ABBREVIATION 


by 

CONVERSION 


TO OBTAIN (METRIC UNITS) 
ABBREVIATION METRIC UNIT 




► 


acre 

ac 

acre - feet 

ac ft 

British Thermal 

Unit 

BTU 

British Thermal 

Unit/pound 

BTU/lb 

cubic feet/minute 

cfm 

cubic feet/6econd 

cfs 

cubic feet 

cu ft 

cubic feet 

cu ft 

cubic inches 

cu in 

degree Fahrenheit 

F° 

feet 

ft 

gallon 

gal 

gallon/minute 

gpm 

horsepower 

hp 

Inches 

in 

inches of mercury 

in Hg 

pounds 

lb 

million gallons/day 

mgd 

mile 

mi 

pound/square 

inch (gauge) 

psig 

square feet 

sq ft 

square inches 

sq in 

tons (short) 

t 

yard 

y 


0.405 

ha 

1233.5 

cu m 

0.252 

kg cal 

0.555 

kg cal/kg 

0.028 

cu m/min 

1.7 

cu m/min 

0.028 

cu m 

28.32 

1 

16.39 

cu cm 

0.555(°F-32)* 

°C 

0.3048 

m 

3.785 

1 

0.0631 

1/sec 

0.7457 

kw 

2.54 

cm 

0.03342 

atm 

0.454 

kg 

3,785 

cu m/day 

1.609 

km 

06805 psig +1)* 

atm 

0.0929 

sq m 

6.452 

sq cm 

0.907 

kkg 

0.9144 

m 


hectares 

cubic meters a 

kilogram - calories 

kilogram calories/kilogram 
cubic meters/minute 
cubic meters/minute 
cubic meters 
liters 

cubic centimeters 
degree Centigrade 
meters 
liters 

liters/second 

killowatts 

centimeters 

atmospheres 

kilograms 

cubic meters/day 

kilometer 

atmospheres (absolute) 

square meters 

square centimeters 

metric tons (1000 kilograms) 

meters 


* Actual conversion, not a multiplier 
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Subpart A—All Subcategorics Except 
Ducks 

§ 412.10 Applicability; description of all 

mbculcgoriis except ducks. 

The provisions of this subpart are ap¬ 
plicable to discharges resulting from 
fecdlots in the following subcategories: 
beef cattle—open lots; beef cattle— 
housed lots; dairy cattle—stall barn 
(with milk room); dairy—free stall bam 
(with milking center); dairy—cowyards 
(with milking center); swine-dirt or pas¬ 
ture lots; swine—housed, slotted floor; 
swine—solid concrete floor, open or 
housed lot; sheep—open lots; sheep- 
housed lots; horses—stables (race 
tracks); chickens—broilers, housed; 
chickens—layers (egg production), 
housed; chickens—layer breeding or re¬ 
placement stock, housed; turkeys—open 
lots; turkeys—housed. 

g 412.11 Special definition-!. 

For the purposes of tills subpart: 

(a) The term "feedlot” shall mean a 
concentrated, confined animal or poultry 
growing operation for meat, milk or egg 
production, or stabling, in pens or houses 
wherein the animals or poultry are fed at 
the place of confinement and crop pro¬ 
duction is not sustained In the area of 
confinement. 

(b) The term “process waste water" 
shall mean any water from any source 
which comes into contact with any ma¬ 
nure, litter or bedding, or any other raw 
material or Intermediate or final mate¬ 
rial or product used In or resulting from 
the production of animals or poultry or 
direct products (e.g. milk, eggs). 

(c) The term “process waste water 
pollutants” shall mean pollutants con¬ 
tained in process waste waters. 

(d) The term “open lot” shall mean 
pens or similar confinement areas with 
dirt, or concrete surfaces wherein ani¬ 
mals or poultry are substantially or en¬ 
tirely exposed to the outside environ¬ 
ment except for possible small portions 
affording some protection by windbreaks, 
small shed-type shade areas. For the 
purposes hereof the term "open lot” is 
synonymous with the terms “cowyard” 
(dairy cattle), "pasture lot” (swine). and 
“dirt lot” (swine, sheep or turkeys), 
which are terms widely used In the in¬ 
dustry. 

(e) The term "housed lot" shall mean 
totally roofed buildings which may be 
open or completely enclosed on the sides 
wherein animals or poultry arc housed 
over solid concrete or dirt floors, slotted 
(partially open) floors over pits or ma¬ 
nure collection areas in pens, stalls or 
cages, with or without bedding materials 
and mechanical ventilation. For the pur¬ 
poses hereof, the term “housed lot” Is 

• synonymous with the terms “slotted 
floor" buildings (swine, beef), “bam” or 
“stable” (dairy cattle, horses), “houses" 
(turkeys, chickens). which are terms 
widely used in the Industry. 

(f) The terms "stall” bam and “free 
stall” bam shall mean specialized facili¬ 
ties wherein (1) producing cows and re¬ 
placement cows are milked and fed In a 
fixed location (stall barn), or <2) pro¬ 


ducing cows are permitted free move¬ 
ment between resting and feeding areas 
(free stall bam). 

<g) The term “milkroom” shall mean 
milk storage and cooling rooms normally 
used for stall barn dairies. 

(h) The term “milking center” shall 
mean a separate milking area with stor¬ 
age and cooling facilities adjacent to a 
free stall bam or cowyard dairy opera¬ 
tion. 

g 412.12 Effluent limitations guideline* 
representing the degree o! effluent 
reduction obtainable by the applica¬ 
tion of the best practicable control 
technology currently available. 

(a) The effluent limitation represent¬ 
ing the degree of effluent reduction ob¬ 
tainable by the application of the best 
practicable control technology current¬ 
ly available is no discharge of process 
waste water pollutants to navigable 
waters, except for runoff which Is not 
contained by facilities, designed, con¬ 
structed, and operated to contain all 
process waste water in addition to the 
runoff from the 10 year, 24 hour rainfall 
event as established by the U.S. Weather 
Bureau for the region in which the point 
source discharger is located. 

(b) Application or the factors listed 
In section 304(b) does not require varia¬ 
tion from the effluent limitation set forth 
in this section for any point source sub¬ 
ject to such effluent limitation. 

§ 412.13 Effluent limitation* guideline* 
representing the degree of effluent 
reduction obtainable by the applica¬ 
tion of llic be»t available technology 
economically achievable. 

(a) The effluent limitation represent¬ 
ing the degree of effluent reduction ob¬ 
tainable by the application of the best 
available technology economically achiev¬ 
able Is no discharge of process waste 
water pollutants to navigable waters, ex¬ 
cept for runoff which is not contained by 
facilities designed, constructed, and op¬ 
erated to contain all process waste water 
in addition to the 25 year. 24 hour rain¬ 
fall event as established by the U.S. 
Weather Bureau for the region in which 
the point source discharger is located. 

(b) Application of the factors listed in 
section 301(b) does not require variation 
from the effluent limitation set forth bi 
this section for any point source subject 
to such effluent limitation. 

§ 412.14 Standards of performance for 
new •ourcct. 

(a) The standard of performance 
representing the degree of effluent re¬ 
duction obtainable by the application ol 
the best available demonstrated control 
technology, processes, operating method, 
or other alternatives is no discharge of 
process waste water pollutants to navi¬ 
gable waters except for runoff which is 
liot contained by facilities designed, 
constructed, and operated to contain all 
process waste water in addition to the 
runoff from the 25 year, 24 hour rain¬ 
fall event as established by the U.S. 
Weather Bureau for the region in which 
the point source discharger is located. 


(b) Application of the factors listed 
In section 306 does not require variation 
from the standard of performance set 
forth in this section for any point source 
subject to such standard of performance. 

§ 112.1 Tt I’relrcalmcnt standards for now 

boiirrr.s. 

The pretreatment standards under 
section 307(c) of the Act, for a source 
within the subcatcgorics covered in this 
subpart, which are Industrial users of a 
publicly owned treatment works, (and 
which would be new sources subject to 
section 206 of the Act, if it were to dis¬ 
charge pollutants to navigable waters), 
shall be the standard set forth in Hart 
X28, 40 CFR, except that for the pur¬ 
poses of this section. § 128.123. 40 CFR 
shall be amended to read as follows: 
“In addition to the prohibitions set fortli 
in 5 123.131, the pre-treatment standard 
for Incompatible pollutants introduced 
into a publicly owned treatment works 
by a major contributing industry shall 
be the standard of performance for new 
source specified in § 412.14, 40 CI’R, 
Part 412. rrovided that, if the publicly 
owned treatment works which receives 
the pollutants is committed, in its 
NPDES permit, to remove a specified 
percentage of any incompatible pol¬ 
lutant, the pivtreatmen* standaid ap¬ 
plicable to users of such treatment works 
shall be correspondingly reduced for that 
pollutant.” 

Subpart B—Ducks Subcategory 
§•112.20 Applicability; description of 
duck suUcnlcgory. 

The provisions of this subpavl are ap¬ 
plicable to discharges from fecdlots for 
the following subcategories: 

(a) Ducks—dry lot. 

(b) Ducks—wet lot. 

§ 412.21 Special definitions. 

For the purposes of this subpart : 

(a) The term “fecdlot” shall mean a 
concentrated, confined animal or poul¬ 
try growing operation for meat, milk or 
egg production, or stabling, in pens or 
houses wherein the animals or poultry 
are fed at the place of confinement and 
crop production is not sustained in the 
area of confinement. 

(b) The term “process waste water” 
shall mean any water from any source 
which comes into contact with any 
manure, litter or bedding, or nny other 
raw material or intermediate or final 
material or product used in or resulting 
from the production of animals or poul¬ 
try or direct products (e.g. milk. eggs). 

(e) The term “process waste w’ater 
pollutants" si .all mean pollutants con¬ 
tained in process waste waters. 

(d) The term "dry lot” shall mean a 
totally housed facility for growing 
ducks in confinement with a dry litter 
floor cover and expected drinking water 
use of up to 4.0 gallons of water per duck 
per day. 

(e) The term “wet lot” shall mean a 
confinement facility for raising ducks 
which Is open to the environment w'ith 
u small portion of shelter area, and with 


Wo. 173—Pt. II-2 


FEDERAL REGISTER, VOt. 3R, NO. 173—FRIDAY, SEPTEMBER 7, 1973 





21170 

open water runs and swimming areas to 
which ducks have free access with water 
use in excess of 4.0 gallons per duck per 
day. 

<f) For the purposes of thus subpart, 
tlic following abbreviations shall have 
the following meaning: (1) kg shall 
moan kilogram(s); and <2) lb shall mean 
pounds. 

§ 412.22 Effluent limitations guideline* 
representing the degree of ellluenl 
reduelion obtainable by tlie appliea- 
lion of llie best jir.ieticable conlrol 
technology currently available. 

(a) The eiiluent limitation represent¬ 
ing the degree of diluent reduction ob¬ 
tainable by tlie application of the best 
practicable control technology currently 
available is as follows: 

Lfflttcn t Effluent 

characteristic Limitation 

UOD5_ Maximum for any 

one day 1 08 kg 
(3 60 lb) per 1,000 
ducks. 

Maximum average of 
daily values for 
any period of 30 
consecutive days 
0.91 kg (2.00 lb) 
per 1,000 ducks. 

Fecal conform_ Maximum at any 

time 400 counts 
per 100 ml. 

<b) Application of the factors listed in 
section 304(b) does not require variation 
from the diluent limitation set forth in 
this section for any point source subject 
to such diluent limitation. 

§ 412.23 Effluent limitation* guideline* 
representing the degree of diluent 
reduction obtainable by tlie applica¬ 
tion of live best available technology 
economically achievable. 

(a) The diluent limitation represent¬ 
ing the degree of effluent reduction ob- 
tr nab'' by the application of the best 
available technology economically 
achievable is no discharge of process 
waste water pollutants to navigable 
waters, except for runoff which is not 
contained by facilities designed, con¬ 
structed, and operated to contain all 
process waste water in addition to the 
runoff from the 25 year, 24 hour rain¬ 
fall event as established by tire U.S. 
Weather Bu: eau for lire region in which 
the point source discharger is located. 

(b) Application of the factors listed in 
section 304(b) docs not require variation 
from the effluent limitation set forth in 
this section for any point source subject 
to such effluent limitation. 

§ 412.24 Standard* of performance for 
new sources. 

(a) The standard of performance rep¬ 
resenting the degree of effluent reduction 
obtainable by the application of the best 
‘available demonstrated control technol¬ 
ogy, processes, operating methods, or 
other alternatives is no discharge of proc¬ 
ess waste water pollutants to navigable 
waters, except for runoff which is not 
contained by facilities designed, con¬ 
structed, and operated to contain ail 
process waste water in addition to the 
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runoff from the 25 year, 24 hour rainfall 
event as established by the U.S. Weather 
Bureau for the region in which the point 
source discharger is located. 

(b) Application of the factors listed in 
section 306 docs not require variation 
from the standard of performance set 
foi tit in tlvis section for any point source 
subject to such standard of performance. 

§ 112.23 I'rctrcntincnt standard* for 
new mm i m s. 

The pretreatment standards undei sec¬ 
tion 307<c> of the Act, for a source 
within the subcategorics covered in this 
subpart which arc industrial users of a 
publicly owned treatment works (and 
which would be new sources subject to 
section 306 of the Act, if it were to 
discharge pollutants to navigable 
waters), shall be the standard set foith 
in Part 128. 40 CFR, except that for the 
purposes of this section, § 128.133, 40 
CFR shall be amended to read as fol¬ 
lows: "In addition to the prohibitions 
set forth in § 128.131, the pretreatment 
standard for incompatible pollutants in¬ 
troduced into a publicly owned treatment 
works by a major contributing industry 
shall be the standard of performance for 
new sources specified in 5 412.14, 40 CFR, 
Part 412; provided that, if the publicly 
owned treatment works which receives 
the pollutants is committed in its NPDES 
permit to remove a specified percentage 
of any incompatible pollutant, the pre- 
treatment standard applicable to users of 
such treatment works shall be corre¬ 
spondingly reduced for that pollutant.” 

[Fit Doc.73-18860 Filed 0-0-73,8:45 am| 

[40 CFR Part 422] 

THOSPHATE MANUFACTURING POINT 
SOURCE CATEGORY 

Effluent Limitations Guidelines for Existing 
Sources and Standards of Performance 
and Pretreatment Standards for New 
Sources 

Notice is hereby given that effluent 
limitations guidelines for existing sources 
and standards of performance and pre- 
treatment standards for new sources set 
forth in tentative form below are pro¬ 
posed by the Environmental Protection 
Agency (EPA) for the phosphorus 
production subcategory (Subpart A), 
the phosphorus consuming subcategory 
(Subpart B), and the phosphate sub¬ 
category (Subpart C), of the phosphate 
manufacturing category of point sources 
pursuant to sections 301. 304'b) and (c>, 
30Gib> and 307(c) of the Federal Water 
Pollution Control Act, as amended (33 
U.S.C. 1251, 1311, 1314 (b) and (c), 1316 
(b) and 1317(c); 86 Stat. 816 et seq ; 
PL 92-500) (the "Act”). 

(a) Legal authority. 

(1) Existing point sources .—Section 
301<b) of the Act requires the achieve¬ 
ment by not later than July 1. 1977, of 
effluent limitations for point sources, 
other than publicly owned treatment 
works, which require the application of 
the best practicable control technology 
currently available as defined by tire Ati- 
t ministrator pursuant to Section 304(b) 


of the Act. Section 301(b) also requires 
the achievement by not later than July 1, 
1983, of effluent limitations for point 
sources, other than publicly owned treat¬ 
ment works, which require the applica¬ 
tion of best available technology eco¬ 
nomically achievable which will result in 
reasonable further progress towaid the 
national goal of eliminating the dis¬ 
charge of all pollutants, as determined 
in accordance with regulations issued 
by the Administrator pursuant to section 
304(b) to the Act. 

Section 304(b) of the Act requires the 
Administrator to publish regulations pro¬ 
viding guidelines for effluent limitations 
setting forth the degree of effluent re¬ 
duction attainable through the applica¬ 
tion of the best practible control technol¬ 
ogy currently available and the degree of 
effluent reduction attainable through the 
application of the best control measures 
and practices achievable including treat¬ 
ment techniques, process and procedure 
innovations, operating methods and 
other alternatives. The regulations pro¬ 
posed herein set forth effluent limitations 
guidelines, pursuant to section 304(b) of 
the Act, for the phosphorus production 
subcategory (Subpart A), the phos¬ 
phorus consuming subcategory (Subpart 
B >. and the phosphate subcategory (Sub¬ 
part S), of the phosphate manufacturing 
category. 

(2> A’cto sources .—Section 306 of the 
Act requires the achievement by new 
sources of a Federal standard of per¬ 
formance providing for the control of tire 
discharge of pollutants which reflects the 
greatest degree of effluent reduction 
which the Administrator determines to 
be achievable through application of tie 
best available demonstrated control tech¬ 
nology, processes, operating methods, or 
other alternatives, including, where prac¬ 
ticable, a standard permitting no dis¬ 
charge of pollutants. 

Section 306(b)(1)(B) of the Act re¬ 
quires the Administrator to propose reg¬ 
ulations establishing Federal standards 
of performance for categories of new 
sources included in a list published pur¬ 
suant to section 3(<6(b) (1) <A) of the Act. 
The Administrator published in the Fed¬ 
eral Recistfk of January 16, 1973 (38 
FR 1624) a list of 27 source categories, 
including the phosphate manufacturing 
category. The regulations proposed 
herein set forth the standards of per¬ 
formance applicable to new sources for 
the phosphorus production subcult-gory 
(Subpart A), the phosphorus consum¬ 
ing subcategory (Subpart B), and the 
phosphate subcategory (Subpart C), of 
the phosphate manufacturing category. 

Section 3C7(c) of the Act requires the 
Administrator to promulgate pretreat¬ 
ment standards for new sources at the 
same time that standards of perform¬ 
ance for new sources are promulgated 
pursuant to section 306. SI 422.15, 422.25, 
and 422.35, proposed below, provide pre- 
treatment standards for new sources 
within the phosphorus production sub¬ 
category (Subpart A), the phosphorus 
consuming subcategory (Subpart B), and 
the phosphate subcategory. (Subpart 
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C). of the phosphate manufacturing 
category. 

Section 301(c) of the Act requires the 
Administrator to issue to the States and 
appropriate water pollution control agen¬ 
cies information on the processes, pro¬ 
cedures or operating methods which re¬ 
sult in the elimination or reduction of 
the disci targe of pollutants to implement 
standards of performance under section 
30G of the Act. The report or Develop¬ 
ment Document referred to below pro¬ 
vides, pursuant to section 304(c) of the 
Act, information on such processes, pro¬ 
cedures or operating methods. 

(b) Summary and basis of proposed 
effluent limitations guidelines lor exist¬ 
ing sources and standards of perform¬ 
ance and pretreatment standards for 
new sources. 

(1) General methodology .—The ef¬ 
fluent limitations guidelines and stand¬ 
ards of performance proposed herein 
were developed in the following manner. 
The point source category was first stud¬ 
ied for the purpose of determining 
whether separate limitations and stand¬ 
ards are appropriate for different seg¬ 
ments within the category. Tilts analysis 
included a determination of whether dif¬ 
ferences in raw material used, product 
produced, manufacturing process em¬ 
ployed, age, size, waste water constitu¬ 
ents and other factors require develop¬ 
ment of separate limitations and stand¬ 
ards for different segments of the point 
source category. The raw waste charac¬ 
teristics for each such segment were then 
identified. This Included an analysis of 
(1) the source, flow and volume of water 
used In the process employed and the 
sources of waste and waste waters in the 
operation; and (2) the constituents of 
all waste water. The constituents of the 
waste waters which should be subject to 
effluent limitations guidelines and stand¬ 
ards of performance were identified. 

The control and treatment technol¬ 
ogies existing within each segment were 
identified. This included an identifica¬ 
tion of each distinct control and treat¬ 
ment technology, including both in-plant 
and end-of-process technologies, which 
arc existent or capable of being designed 
for each segment. It also included an 
identification of. in terms of the amount 
of constituents and the chemical, physi¬ 
cal. and biological characteristics of pol¬ 
lutants. the eltlucnt level resulting from 
the application of each of the technol¬ 
ogies. The problems, limitations and 
reliability of each treatment and control 
technology were also identified. In 
addition, the non-water quality environ¬ 
mental impact, such as the effects of the 
application of such technologies upon 
other pollution problems, including air, 
solid waste, noise and radiation were 
identified. The energy requirements of 
each control and treatment technology 
were determined as well as the cost of the 
application of such technologies. 

The Information, as outlined nbovc, 
was then evaluated in order to determine 
what levels of technology constitute the 
"best practicable control technology 
currently available,''’ "best available 
technology economically achievable’’ and 


the “best available demonstrated con¬ 
trol technology, processes, operating 
methods, or other alternatives.” In 
identifying such technologies, various 
factors were considered. These included 
the total cost of application of technol¬ 
ogy in relation to the effluent reduction 
benefits to be achieved from such ap¬ 
plication, the age of equipment and 
facilities involved, the process employed, 
the engineering aspects of the application 
of various types of control techniques, 
process changes, non-water quality en¬ 
vironmental impact (including energy 
requirements) and other factors. 

The data upon which the above anal¬ 
ysis was performed included EPA permit 
applications, EPA sampling and inspec¬ 
tions, consultant reports, and industry 
submissions. 

The pretreatment standards proposed 
herein are intended to be complementary 
to tiie presentment standards proposed 
for existing sources under Part 128 of 
40 CFR. The bases for such standards 
are set forth in the Federal Register of 
July 19. 1973, 38 Fit 19236. The provi¬ 
sions of Part 128 are equally applicable 
to sources which would constitute "new 
sources,” under section 306 if they were 
to discharge pollutants directly to navi¬ 
gable waters, except for § 128.133, That 
section provides a pretreatment standard 
for "incompatible pollutants” which re¬ 
quires application of the "best practi¬ 
cable control technology currently avail¬ 
able,” subject to an adjustment for 
amounts of pollutants removed by the 
publicly owned treatment works. Since 
the pretre.itmcnt standards proposed 
herein apply to new sources, §§ 422.15, 
422.25 and 422.35 below amend §128.133 
to require application of the standard 
of performance for new sources rather 
than the “best practicable” standard ap¬ 
plicable to existing sources under sec¬ 
tions 301 and 304(b) of the Act. 

(2) Summary of conclusions with re¬ 
spect to the phosphorus production sub- 
category (Subpart A), the phosphorus 
consuming subcategory (Subpart B>, 
and the phosphate subcategory (Sub¬ 
part C), of the phosphate manufactur¬ 
ing category of point sources. 

(i) Categorization. 

For the purpose of studying waste 
treatment and effluent limitations, the 
phosphate manufacturing category was 
divided into three discrete subcategories 
which coincide with a breakdown of the 
category according to the flow of mate¬ 
rials as outlined in the Development 
Document for the phosphate manufac¬ 
turing category. 

(1) Subpart A .—Phosphorus Produc¬ 
tion Subcategory: Phosphorus (and by¬ 
product ferrophosphorus) production 
stands by itself as a smelting operation, 
as opposed to more conventional chem¬ 
ical processes. In phosphorus production, 
a grossly Impure raw material is In¬ 
volved, qnd raw wastes and byproducts 
are generated which dwarf the quantities 
of the primary product recovered. The 
remainder of the industry starts with rel¬ 
atively pure materials, and waste streams 
are consequently much smaller. 

(2) Subpart B. —Phosphorus Consum¬ 


ing Subcatogory: The chemicals that are 
made directly from elemental phospho¬ 
rus (dry process phosphoric acid, phos¬ 
phorus pentoxide, phosphorus pentasul- 
fidc and phosphorus trichloride) may be 
grouped together because aqueous wastes 
arise primarily from sources other Ilian 
the direct process stream. Air pollution 
abatement unit operations, product 
purification residues, toil gas seals, ves¬ 
sel cleanings, and leaks and spills are the 
sources of the aqueous waste stream 
Phosphorus oxychloride has been added 
despite the fact that phosphorus is not a 
direct raw material of Us production; 
however, the waste streams have similar 
origins. 

(3) Subj>art C .—Phosphate Subcate¬ 
gory: The chemicals that are made from 
phosphoric acid include sodium tripoly- 
phosphatc and the calcium phosphates. 
The calcium phosphates include both 
the animal or livestock feed grade and 
the human food grade product;. These 
constitute a separate segment because 
large volumes of process water Is used in 
their manufacture, and also because they 
arc finely divided solid products. The 
former characteristic gives rise to some 
aqueous wastes of direct process origin: 
the latter characteristic gives rise to 
aqueous wastes from wet dust scrubbing 
equipment. Most of the animal feed 
grade phosphate of this subcato.orv is 
not made from dry process phosphoric 
acid produced by industries of Subpart 
B, the phosphorus consuming suocate- 
gory. The livestock feed grade product is 
mainly produced from wet procc. s phos¬ 
phoric acid. 

(ii) Waste characteristics. 

The pollutants contained in raw waste 
waters resulting from the pho phate 
manufacturing category include fluoride 
compounds, arsenic compounds, elemen¬ 
tal phosphorus, phosphoric acid, sul- 
furous acid, sulfuric acid, hydrochloric 
acid, suspended solids, chromates, total 
dissolved solids and ammonia. Large 
volumes of cooling water arc required 
by the.industry; heat is a raw waste 
water problem. Five potentially harmful 
components were noted in raw waste 
water streams at objectionable concen¬ 
trations. These were elemental phos¬ 
phorus. fluorine compounds, arsenic 
compounds, free inorganic acids and 
chromates. Some western ores contain 
considerable cadmium. This element does 
not normally appear in the waste water 
discharges of the phoephnte manufac¬ 
turing category, even when present in 
the ore at a significant level. Vanadium 
and radium also occur hi some ores and 
must be considered as potential waste 
water components. 

Noncontact cooling water, process and 
product water, transport water, contact 
cooling or heater water, atmospheric 
seal water, scrubber water, and auxiliary 
process water form the principal waste 
water streams in phosphate manufac¬ 
turing. Raw waste load data have been 
collected on these streams for each sub- 
category of the industry, and informa¬ 
tion assembled on the treatment pro¬ 
cedures required for each waste water 
stream. 
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(Hi) Origin of waste water pollutants 
In the phosphate manufacturing cate¬ 
gory. 

(1) Phosphorus production suboatr- 
pory: An extremely large quantity of 
non-contact cooling water is employed. 
Electrostatic precipitators utilized ahead 
of phosphorus removal sprays collect a 
dust that contain about 50 pci cent phos¬ 
phorus pentoxu . with other solids. A 
sludge originates in the phosphorus con¬ 
denser sump. This is a mixture of dis¬ 
persed phosphorus, and other solids that 
escaped through the stack electrostatic 
precipitator. 

Tlie calcfner and furnace fume scrub¬ 
ber liquor waste components are SiO.’’, 
Fe203, and phosphates, sulfates and 
fluorides as dissolved solids. The scrub¬ 
ber water is highly acidic from pick-up 
of sulfur dioxide, and acidic fluorine 
compounds. 

Trie phosphorus condenser liquor is the 
main “phossy” water source. Phocsy 
water, a colloidal dispersion ci elemental 
phosphorus, is extremely harmful to 
aquatic organism, and a major waste 
water problem. Phossy water occurs from 
many other sour es, whenever elemental 
phosphorus is handled. Pliossy water 
develops in the water seals and water 
covers maintained over storage and ship¬ 
ping containers, from washing operations 
to purify phosphorus, and container 
cleaning operations. 

The slac quenching liquor stream is 
characterized by suspended solids and 
dissolved solids, primarily as sulfates. 
The waste water contains fluorine com- 
pounds in the soluble and suspended 
forms. 

(2) Phosphorus Consumption Subcate- 
gory: Phossy water is generated when¬ 
ever elemental phosphorus is stored and 
shipped. The manufacturing processes 
are dry, except for use of some watei in 
phosphoric acid production. Waste water 
pollutants primarily originate from 
spills, leaks into water seals, and cleanup 
of equipment and shipping containers. 

Water scrubbers, lived to pick up fumes 
from costing of phosphorus psnUsuifidc, 
are a source of pollution. Phosphorus 
trichloride and phosphorus oxychloride 
manufacture utilize chlorination steps. 
This leads to the formation of hydro¬ 
chloric acid. The chlorides do not pre¬ 
cipitate in usual treatment operations 
and constitute a difficult waste water 
problem. 

(3) Phosphate Snbcatcgory: The 
aqueous wastes from this segment of the 
industry arise from the use of wet scrub¬ 
bing equipment, spray and dust deposits, 
clarified waste water from centrifuges, 
and filtrate fractions. The pollutants are 
largely sodium and calcium phosphates, 
which give rise to suspended and soluble 
solids in waste water. 

A defluorination process utilized in 
feed grade phosphate production leads 
to formation of a large suspended solids 
waste water fraction. 

(iv) Treatment and control tech¬ 
nology. 

In-plant procedures to control pollu¬ 
tion Include good housekeeping, con- 
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trol of spills, reduction and control 
of start-up and shut down operations, 
reuse of waste water, recycle of sediment 
to raw material supply, salvage of sedi¬ 
ment and incorporation in the tlnal prod¬ 
uct salvage of intermediate products for 
sale as byproduct, and control of runoff 
and seepage from lagoons. 

•‘End-of-pipe” waste water treatment 
processes Include sedimentation, floc¬ 
culation, precipitation, filtration, neu¬ 
tralization, holding basins, lagoons, spray 
ponds, cooling towers, condensers, dis¬ 
posal of solids to landfill areas, con¬ 
tinuous monitoring of cooling water, 
evaporation and recycle. Treatment 
technology from this industry requires 
segregation of process water and cooling 
water. Process water commonly reused 
after lime treatment and sedimentation. 
Pliossy water is commonly treated before 
reuse by holdine in a settling pond, neu¬ 
tralization with lime, treatment with a 
flocculation aid and then additional 
clarification. Total process waste water 
recycle is being practiced in segments of 
the industry. 

Air pollution control processes include 
precipitation, filtration, demisting, stack 
washing, use of separator towers, cy¬ 
clone separation, and diversion of com¬ 
ponents originating in air pollution con¬ 
trol processes to waste water treatment 
systems, to raw materials, and to prod¬ 
ucts. Wet scrubbing of stacks leads to 
heavy contamination of waste water. 

Solid waste control must be considered. 
The waste water irem the phosphate in¬ 
dustry, and treatment processes of the 
industry develop a considerable volume 
of highly hydrated fluorsilicaceous and 
silicaceous substance. These hydrated 
solid wastes form relatively unstable 
landfill deposits. Best practicable control 
technology and best available control 
technology os they are known today, re¬ 
quire disposal of the pbllutants removed 
from waste waters in this industry in the 
form of solid wastes and liquid concen¬ 
trates. In most cases these are non- 
hazardous substances requiring only 
minimal custodial care. However, some 
constituents may be hazardous and may 
require special consideration, hi order 
to ensure long term protection of the 
environment from these hazardous or 
harmful constituents, special considera¬ 
tion of disposal sites must be made. All 
landfill sites where such hazardous 
wastes arc disposed, should he selected so 
as to prevent horizontal nnd vertical 
migration of these contaminants to 
ground or surface waters. In cases where 
geologic conditions may not reasonably 
ensure this, adequate legal and mechan¬ 
ical precautions (eg. impervious liners) 
should be taken to ensure long term pro¬ 
tection to the environment from hazard- 
our materials. Where appropriate, the 
location of solid hazardous materials 
disposal sites should be permanently re¬ 
corded in the appropriate office of legal 
Jurisdiction. 

(v) Treatment and control tech¬ 
nology within subcategories. 

Waste water treatment and control 
technologies have been studied for each 
subcategory of the industry to determine 


what is (a) The best practicable control 
technology currently available, (b) the 
best available teclinology economically 
achievable, and (c) the best available 
demonstrated control technology, proc¬ 
esses, operating methods or other 
alternatives. 

(1) Treatment in phosphorous produc¬ 
tion subi ategory: The best practicable 
control technology currently available 
leads to no discharge of the waste com¬ 
ponents of process waste water from 
plants of the phosphorus production sub¬ 
category. Large amounts of once through 
cooling water are utilized in the industry. 
It is vitally important that tills be segre¬ 
gated from process waste water. Process 
waste water car, be completely recycled, 
and reused by lime neutralization and 
sedimentation. The process waste water 
is characterized by much suspended 
phosphorus, silicate, sulfate, fluoride, 
fluorosilicate and other suspended solids. 
The treatment system must be protected 
from excessive intrusion of rain water, 
and be of adequate volume to handle 
normal intrusion of peak rainfall periods. 
The presence of much fine and highly 
hydrated solids in the waste water typi¬ 
cally leads to rapid sealing of most soils. 
Adverse geologic and hydrologic factors, 
associated with site selection, may create 
an environmental uncertainty and could 
require consideration of adequate im¬ 
pervious liners on tire bottoms and sides 
of treatment ponds to prevent seepage 
to ground or surface waters. 

The requirements for the best avail¬ 
able technology economically achievable 
and for the best available demonstrated 
control teclinology, processes, operating 
methods, or other alternatives for new' 
sources are met by the requirements for 
the best practicable control technology 
currently available. 

(2) Treatment in the phosphorus con¬ 
suming .subcategory: Best 'practicable 
control technology currently available 
involves segregation of cooling water 
from process water and treatment and 
recycle, and reuse of process waste water. 
Prevention of leaks and spills is impor¬ 
tant in phosphoric acid production, and 
for all other products of the subcategory. 
Total recycle is required for scrubber 
water in phosphorus pentoxide and 
phosphorus pentasulfide production. 
Phosphoric acid is a significant raw 
waste water contaminant. Lime precipi¬ 
tation is essential in some situations, 
along with recycle. A special problem is 
encountered in this subcategory for 
phosphorus trichloride and phosphorus 
oxychloride production. The chlorides 
derived from the chlorination step are 
not wholly amenable to recycle proce¬ 
dures. A small discharge of total dis¬ 
solved solids total suspended solids oc¬ 
curs in recycle blowdown. Recycle with 
lime precipitation and filtration are re¬ 
quired operations in phosphorus trichlo¬ 
ride and phosphorus oxychloride 
production. 

Condenser coolers are in extensive use 
in the subcategory. Refrigerated con¬ 
densers arc required for phosphorus tri¬ 
chloride and phosphorus oxychloride 
production to hold hydrochloric acid 
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contamination to a low level. Monitoring 
Is essential to detect and correct process 
leaks. Contaminated cooling water mast 
be dealt with as process waste water. 

Tn. iment required to achieve 
best available technology economically 
achievable, and for best available demon¬ 
strated control technology, processes, 
operating methods or other alternatives 
for new sources is unchanged from best 
practical control technology for most 
products in the subcategory. However, 
evaporation must be considered to deal 
with the blowdown irom the chlorinated 
products, phosphorus trichloride and 
phosphorus oxychloride. 

(3) Treatment in the phosphate sub¬ 
category: Total recycle, with lime pre¬ 
cipitation and dry dust collection, is re¬ 
quired in tiie phosphate subcategory for 
best practicable control technology cur¬ 
rently available. Control of spills and 
good housekeeping measures are neces¬ 
sary and the segregation of uncontami- 
nated cooling water is essential. Con¬ 
tinuous monitoring of condenser cool¬ 
ing water for leaks and provision of 
emergency storage, and treatment facili¬ 
ties are desirable. 

As no discharge of process waste water 
pollutants to navigable waters is achieved 
by best practicable control technology 
currently available, no modifications are 
required to meet best available tech¬ 
nology economically achievable, or best 
available demonstrated control tech¬ 
nology, processes, operating methods, or 
other alternatives. 

(vi) Cost estimates for control of 
waste water pollutants in the phosphate 
manufacturing category: Cost estimates 
follow for processes that can achieve the 
various levels of treatment required for 
the three subcategories. 

(1) The phosphorus production sub¬ 
category: No discharge of process waste 
water pollutants for the phosphorus pro¬ 
duction subcategory is achieved through 
100 percent recycle of process waste 
water. No discharge of process waste 
water pollutants to navigable waters is 
achieved by 10 percent of the subcate¬ 
gory. Complete recycle would add $4.60/ 
ton of product to the treatment costs of 
the remaining 90 percent of the sub- 
category. This 90 percent of the sub¬ 
category now applies recycle of phossy 
water, and recycle of process waste 
water. 

(2) Phosphorus consuming subcate¬ 
gory: No discharge of process waste 
water pollutants to navigable waters is 
achieved by 10 percent of the subcategory 
at an average cost increase of $0.65/ton 
over the remaining portion oi the sub¬ 
category. This level of discharge limita¬ 
tion can be achieved by the phosphorus 
pentoxide segment at a cast of $ 1.40/ton 
of product: by the phosphorus pcntasul- 
flde segment at a cost of $1.70/ton of 
product: by the phosphorus trichloride 
segment using evaporation at a cost of 
(1.70/ton of product; and, by the phos¬ 
phorus oxychloride segment using evap¬ 
oration at a cost of (1.25/ton of product. 
Best practicable control technology cur¬ 
rently available can be achieved by the 
phosphorus tricliloridc segment at a cost 
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of $0.70/ton of product and by the phos¬ 
phorus oxychloride segment at a cost of 
$0.85/ton of product. All costs are in rela¬ 
tion to plants discharging untreated 
waste waters. 

(3) Phosphate subcategory: No dis¬ 
charge of process waste water pollutants 
to navigable waters is being achieved by 
all of the sodium tripolyphosphate seg¬ 
ment. No additional cost is required to 
maintain this status. This level of dis¬ 
charge control is achieved in the feed 
grade dicalcium phosphate segment at a 
cost of $1.40/ton of product over usual 
practices, and in the production of food 
grade dicalcium phosphate at a cost of 
$1.40/ton of product. 

(vii) Establishing dally maximum lim¬ 
itations: The daily maximum limitation 
of twice the 30 day limitation for total 
suspended solids and for total dissolved 
solids in the phosphorus trichloride and 
phosphorus oxychloride products of the 
phosphorus consuming subcategory is 
based on statistical studies of waste gen¬ 
eration at existent plants. 

(viii) Much consideration has been 
given to the nonwater quality aspects of 
pollution control. The large quantities of 
highly hydrated silicates and fluorosili- 
cates, along with other fine precipitates 
formed in the treatment processes create 
a substantial solid waste problem. Land¬ 
fill and lagoon sites of adequate size and 
character are essential for treatment 
processes. The industry produces large 
quantities of air pollutants. These are 
separated by a variety of stack treatment 
processes. Many of the stack wastes 
create solid waste and waste water prob¬ 
lems. The phosphorus production sub¬ 
category creates the major air and solids 
problems. 

The soluble chloride salts resultant 
from evaporation require disposal in a 
site permanently protected from leach¬ 
ing. These clUoride salts remain soluble 
for an infinite time period. These salts 
wih migrate to ground water, through 
the inexorable leaching processes normal 
to soil and normal ground water move¬ 
ment unless extraordinary measures are 
taken to check the processes. i 

<ix) Economic impact analysis. 

The economic analysis has focused on 
both Internal and external costs asso¬ 
ciated with the proposed levels of water 
pollution abatement. 

The total investment and annual costs 
required for all subcategories of tliis seg¬ 
ment of the industry to achieve no dis¬ 
charge of process waste water pollutants 
to navigable waters by 1977 are estimated 
at $9.3 million and $4.9 million, respec¬ 
tively. Two segments, phosphorus oxy¬ 
chloride and phosphorus trichloride are 
not required to achieve this effluent level 
by 1977, however, the costs to achieve 
this level of control are Included for 
comparison. 

The total cost of water pollution abate¬ 
ment. both operating and raw material 
costs, for each product has been related 
to tire average product selling price to 
determine the magnitude of cither price 
increases, if these costs can be passed on, 
or decreases in pre-tax profitability. 
These percentages range from 0.6% for 
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phosphorus pentoxide to 1.6 percent for 
feed-grade dicalcium phosphate. 

External cost deals basically with the 
assessment of economic impact of the in¬ 
ternal costs discussed above in tcims of 
price increases, production curtailments 
or plant closures, resultant employment, 
community and regional impacts, inter¬ 
national trade, and future industry 
growth. It should be noted that a precise 
study of economic impact is difficult due 
to numerous other economic forces at 
work within an industry, and because of 
the great variability experienced from 
plant-to-plant in such factors as pollu¬ 
tion control costs, profitability, and re¬ 
turn on investment. In an economic study 
such as this, it is not possible to deal 
with these factors on an individual plant 
basis. 

It is not expected that any significant 
economic impact would result from im¬ 
posing tiie requirement of no discharge of 
process waste water pollutants to naviga¬ 
ble waters on all covered segments of this 
category by 1977 (Best Practicable Con¬ 
trol Technology for most industry seg¬ 
ments). Because of this conclusion, we 
judge that the proposed guidelines for 
1977, 1983 and new sources are economi¬ 
cally achievable. Tiie small price in¬ 
creases projected will probably be fully 
passed on to the consuming industry, 
since there are few substitutable prod¬ 
ucts. Although the small costs can be 
passed on by all segments, the sodium 
tripoly phosphate, and dicalcium phos¬ 
phate segments would have to absorb 
costs of any greater magnitude due to 
declining sodium tripolyphosphate mar¬ 
kets and cost-competitive alternates for 
dicalcium phosphates. In general, the 
economic viability of no plants in the 
industry will be threatened by the aoded 
burden of the costs. Hence, no production 
curtailments or plant closures arc ex¬ 
pected and therefore, there should be no 
resultant unemployment, community or 
future growth impacts, because interna¬ 
tional trading of the products of tliis in¬ 
dustry is of very small significance, and 
projected price increases arc small, the 
U.S. balance of trade is not expected to 
be affected by the proposed guidelines. 

Tiie report entitled "Development 
Document for Proposed Effluent Limita¬ 
tions Guidelines and New Source Per¬ 
formance Standards for the PHOSPHO¬ 
RUS DERIVED CHEMICALS Segment 
of the Phosphate Manufacturing Point 
Source Category” details the nnalysis 
undertaken in support of the regulations 
being proposed herein and is available 
for inspection in the EPA Information 
Center, Room 227, West Tower, Water¬ 
side Mall, Washington. D.C., at ail KPA 
regional offices, and at State water pollu¬ 
tion control offices. A supplementary 
analysis prepared for EPA of the possible 
economic effects of the proposed regula¬ 
tions is also available for inspection at 
these locations. Copies of both of tticse 
documents are being sent to persons or 
institutions affected by the proposed 
regulations, or who have placed them¬ 
selves on a mailing list for this purpose 
(see EPA’s Advance Notice of Public 
Review Pro edures, 38 PR 21202, August 
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6, 1973). An additional limited number 
of copies of both reports are available. 
Persons wishing to obtain a copy may 
write the EPA Information Center, En¬ 
vironmental Protection Agency, Wash¬ 
ington, D.C. 20460, Attention: Mr. Philip 
B. Wisman. 

(c) Summary of public participation. 
Prior to Ibis publication, the agencies 
and groups listed below were consulted 
and given an opportunity to participate 
in the development of diluent limitations 
guidelines and standards proposed for the 
phosphate manufacturing category. All 
participating agencies have been in¬ 
formed ol project developments. An ini¬ 
tial draft of the Development Document 
was sent to all participants and com¬ 
ments were solicited on that report. The 
following are the principal agencies and 
groups consulted: (1) Effluent Standards 
and Water Quality Information Advisory 
Committee (established under section 
515 of the Act); (2) all State and U.S. 
Territory Pollution Control Agencies; i3> 
the Fertilizer Institute: (4) Manufactur¬ 
ing Chemists Association: (4) Puerto 
Rico Land Association: (5) Soap and 
Detergent Association: (6) The Ameri¬ 
can Society of Mechanic Engineers: (7) 
Hudson River Sloop Restoration, Inc.; 
(8) The Conservation Foundation: (9) 
Environmental Defense Fund, Inc.; (1C) 
Natural Resources Defense Council; (11) 
The American Society of Civil Defense 
Council; (12) The American Society of 
Civil Engineers; (13) Water Pollution 
Control Federation: (14) National Wild¬ 
life Federation, and (15) the Isaac Wal¬ 
ton League of America. 

The following organizations responded 
with comments: FMC Corporation, Mon¬ 
santo Industrial Chemicals Company, 
State of Pennsylvania, Division of In¬ 
dustrial Wastes and Erosion Control. 
Delaware River Basin Commission, State 
of Florida, Department of Pollution Con¬ 
trol, United States Department of In- 
of Florida, Department of Pollution 
Control, United States Department of 
Interior, Texas Water Quality Board, 
General Counsel of the Department 
of Commerce, California Water Re¬ 
sources Control Board, und New York 
State Department of Environmental 
Conservation. 

The comments were highly variable, 
ranging from full approval to total re¬ 
jection. 

The primary issues raised in the devel¬ 
opment of the proposed effluent limita¬ 
tions guidelines and standards of per¬ 
formance and the treatment of these is¬ 
sues herein arc as follows: 

(1) A common criticism was that few 
or no plants ere actually achieving no 
discharge of process waste water pollut¬ 
ants to navigable waters in some seg¬ 
ments of the industry. As noted in the 
Development Document, a study of the 
industry established that this level is be¬ 
ing achieved in almost all of these sub- 
catcgorics of phosphate manufacturing. 
For the remainder, established alterna¬ 
tive in-plant and treatment procedures 
are available for application. 

(2) A number of commentators took 
the position that the pH range, 6.0 to 


10.5 originally proposed for process waste 
water discharges for phosphorus tri¬ 
chloride and phosphorus oxychloride 
production ns the best practicable con¬ 
trol technology currently available was 
too alkaline. The range was changed to 
pH 6.0 to 9.0. 

(3) The criticism was made that lime 
treatment of phosphate docs not elimi¬ 
nate a pollutant but merely substitutes 
one soluble component for another: ac¬ 
tually, lime is highly efficient in removal 
of many pollutants. Lime treatment of 
these wastes converts phosphoric acid, 
and many acidic components from str.ck 
washing to insoluble precipitates, w ith¬ 
out introduction of additional soluble 
pollutants. Sulfuric acid, sulfurous acid, 
hydrofluoric acid, and the fluorosilicic 
acids are removed by lime in remarkably 
beneficial precipitation reactions. 

(4) A number of eommenters ex¬ 
pressed the opinion that inadequate cost 
information had been gathered and that 
these studies were not applied to plants 
with the full range of treatment prob¬ 
lems. The economic impact study, how¬ 
ever, has established that "cost Is not a 
major factor limiting the attainment of 
the proposed regulations. 

(5) Some comments expressed the 
opinion that the amount of rainfall at a 
plant site may be the determining factor 
in the practicability of meeting regu¬ 
lations requiring no discharge of waste 
water pollutants. Plants practicing total 
recycle will have no difficulty in meeting 
regulations in arid regions. While it may 
be more difficult to practice total recycle 
in a humid region than in a dry region, 
established sound procedures for lagoon 
design, location, and for control of rain¬ 
fall run-o!f are among the factors that 
make the regulations practicable. It is 
evident that drainage plans must be op¬ 
timized for a recycle plant in high rain¬ 
fall regions. Potential spill and fallout 
areas requiring control must be limited, 
ns must natural drainage Into holding 
areas. Modified ponds, particularly 
deeper ponds, can provide extra capacity 
to carry a plant through periods of un¬ 
favorable weather. The regulations cov¬ 
ering discharge limitations initiate con¬ 
trol operation at dates long into t lie fu¬ 
ture. This feature provides manufactur¬ 
ers with the time period required to make 
the relocation moves, in-plant changes, 
and waste water treatment changes es¬ 
sential for complying with the Act. 

(6) Many comments referred to tool¬ 
ing water, boiler blowdown waste water 
problems, and water supply waste water 
problems. These are to be dealt with 
later as a separate category. Any cool¬ 
ing water that picks up process related 
pollutants from leaks becomes process 
waste water. It is the responsibility of 
the plant to monitor cooling water 
streams for leaks, and to treat contami¬ 
nated coolinc water to the standards set 
up for process waste water discharges. 

Interested persons may participate in 
this rulemaking by submitting written 
comments in triplicate to the EI’A In¬ 
formation Center, Environmental Pro¬ 
tection Agency, Washington, D.C. 20460, 
Attention: Mr. Philip U. Wisman. Com¬ 


ments on all aspects of the proposed reg¬ 
ulations are solicited. All comments re¬ 
ceived on or before October 9, 1973, will 
be considered. 

Dated August 31, 1973. 

John Quarles, 

Acting Administrator. 

PARI 422—EFFLUENT LIMITATIONS 

GUIDELINES FOR EXISTING SOURCES 
AND STANDARDS Or PERFORMANCE 
AND PRETREATMENT STANDARDS TOR 
NEW SOURCES FOR THE PHOSPHATE 
MANUFACTURING POINT SOURCE 
CATEGORY 

Subpsrt A—Phosphorus Production Subcatccory 

Bee. 

422.10 Applicability; description of phos- 
' phorus production subcategory. 

422.11 Specialized definitions. 

422.12 Effluent limitations guidelines repre¬ 

senting the degree of effluent re¬ 
duction attainable by the applica¬ 
tion of the best practicable control 
technology currently available. 

422.13 Effluent limitations guidelines repre¬ 

senting the degree of effluent re¬ 
duction attainable by the applica¬ 
tion of the best available tech¬ 
nology economically nchtcvablo. 

422.14 Standards of performance for new 

sources. 

422.15 Pretreatment standards for new 

sources. 

Subpart B—Phosphorus Consuming Subcatcjory 

422.20 Applicability; description of phos¬ 

phorus consuming sub. ategory. 

422.21 Specialized definitions. 

422.22 Effluent limitations guidelines repre¬ 

senting the degree of effluent re¬ 
duction attainable by the applica¬ 
tion ol the best practicable control 
technology currently avallabl' . 

422.23 Effluent limitations guidelines repre¬ 

senting the degree of effluent re¬ 
duction attainable by the applica¬ 
tion of the best available tech¬ 
nology economically achievable. 

422.24 Standards of performance for new 

sources. 

422.25 Presentment standards for new 

sources. 

Subpart C— Phosphate Subcategory 

422.30 Applicability; description of plios- 
phutc subcategory. 

422.31 Specialized definitions. 

422.32 Effluent limitations guidelines repre¬ 
senting the degree of effluent re¬ 
duction attainable by the applica¬ 
tion of the best practicable con¬ 
trol technology currently available. 

422.33 Effluent limitations guidelines rep¬ 
resenting the degree of effluent 
reduction attainable by application 
of the beet available technology 
economically achievable. 

422.34 Standards of performance for new 
sources. 

422.35 Pretreatment standards for new 
sources. 

Subpart A—Phosphorus Production 
Subcategory 

§ 422.10 Applicability; description of 
phosphorus production subcategory. 

The provisions of this subpart are ap¬ 
plicable to the discharges resulting from 
the production of phosphorus and ferro- 
phosphorus by smelting of phosphate 
ore. 
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§ 422.11 Specialized definitions* 

For the purpose of this subpart: the 
term “process waste water" shall mean 
any water which, during the manufac¬ 
turing process, comes into direct contact 
with any raw material, intermediate 
product, by-product or product used in 
or resulting from the manufacture of 
phosphorus and ferrophosphorus. 

§ 422.12 F.IIlucn! limitations guideline* 

representing the degree of diluent 
reduction iiltainublo b> the applica¬ 
tion of the host practicable control 
technology currently available. 

Tho following limitations constitute 
the quantity or quality of pollutants or 
pollutant properties which may be dis¬ 
charged after application of the best 
practicable control technology currently 
available by a point source subject to the 
provisions of this subpart: There shall 
be no discharge of process waste water 
pollutants to navigable waters. 

§ 422.13 Eniiienl limitations guideline* 
representing the degree of elllnent 
reduction attainable bv the applica¬ 
tion of the best available technology 
. economically achievable. 

The following limitations constitute 
the quantity or quality of pollutants or 
pollutant properties which may be dis¬ 
charged after application of the best 
available technology economically 
achievable by a point source subject to 
the provisions of this subpart: There 
shall be no discharge of process waste 
water pollutants to navigable waters. 

§ 422.14 Standards of performance for 
new sources. 

The following limitations constitute 
the quantity or quality of pollutants or 
pollutant properties which may be dis¬ 
charged reflecting the greatest degree of 
effluent reduction achievable through ap¬ 
plication of the best available demon¬ 
strated control technology, processes, 
operating methods, or other alternatives, 
including, when: practicable, a standard 
permitting no discharge of pollutants by 
a new point source subject to the provi¬ 
sions of this subpart: There shall be no 
discharge of process waste water pollu¬ 
tants to navigable waters. 

§ 422.15 Prelrcalmenl standard* for 
new sources. 

The pretreatment standards under 
section 307(c) of the Act, for a source 
within the phosphorus production sub- 
category, which is an industrial user of 
a publicly owned treatment works (and 
which would be a new source subject to 
section 306 of the Act, if it were to dis¬ 
charge pollutants to navi gable waters), 
shall be the standard set forth In Part 
128, 40 CFR, except that for the purposes 
of this section, § 128.133, 40 CFR, shall be 
emended to rend as follows: “In addi¬ 
tion to the prohibitions set forth in 
| 128.131, the pretreatment standard for 
incompatible pollutants Introduced into 


a publicly owned treatment works by a 
major contributing industry shall be the 
standard of performance for new sources 
specified in S 422.14, 40 CFR, Part 422 
provided tlvat, if the publicly owned 
treatment works which receives the pol¬ 
lutants is committed, in its NPDES per¬ 
mit, to remove a specified percentage of 
any incompatible pollutant, the pretreat¬ 
ment standard applicable to users of 
such treatment works shall be corre¬ 
spondingly reduced for that pollutant." 

Subpart B—Phosphorus Consuming 
Subcategory 

§ 122.20 Applicability; description of 
phosphorus consuming Mibcatcgory. 

The provisions of this subpart are ap¬ 
plicable to discharges resulting from the 
manufacture of phosphoric acid, phos¬ 
phorus pentoxide, phosphorus pcntasul- 
fidc, phosphorus trichloride, and Phos¬ 
phorus oxychloride directly from ele¬ 
mental phosphorus. The production of 
phosphorus trichloride and phosphorus 
oxychloride create waste water pollut¬ 
ants not completely amenable to the 
procedures utilized for best practicable 
control technology currently available. 
The standards set for phosphorus tri¬ 
chloride manufacture and phosphorus 
oxychloride manufacture, accordingly, 
must differ from the rest of the subcate¬ 
gory at this level of treatment. 

§ 422.21 Specialized definitions. 

For the purpose of this subpart: 

(a) the term "process waste water” 
shall mean any water which, during the 
manufacturing process, comes Into direct 
contact with any raw material, inter¬ 
mediate product, by-product or product 
used in or resulting from the manufac¬ 
ture of phosphorus and ferrophosphorus. 

(b) the term “TSS" shall mean total 
suspended nonfilterable solids. 

(c) the term “TDS” shall mean total 
dissolved solids. The analytical vaiue for 
this pollutant is the quantitative differ¬ 
ence between the total solids and the 
total suspended nonfilterable solids. 

(d) the term “kg/kkg" shall mean 
kilograms per 1,000 kilograms. 

§ 422.22 Effluent limitations guideline* 
representing the degree of effluent 
reduction attainable by tbc applica¬ 
tion of the best practicable control 
technology currently available. 

The following limitations constitute 
the quantity or quality of pollutants or 
pollutant properties which may be dis¬ 
charged after application of best practi¬ 
cable control technology currently avail¬ 
able by a point source subject to these 
provisions of this subpart: 

(a) There shall be no discharge of 
process waste water pollutants to navig¬ 
able water from tire manufacture of 
phosphoric acid, phosphorus pentoxide, 
or phosphorus pentasulfide. 

(b) The following limitations con¬ 
stitute the maximum permissible dis¬ 
charge for phosphorus trichloride manu¬ 
facturing on the basis of productions: 


Effluent characteristic Effluent limitation 

TSS _ Maximum for nny 

one day 1.4 kg/ 

kkg of . product 

(14 lb/1,000 lb). 
Maximum aver¬ 
age of daily value* 
for any period of 
thirty consecu¬ 
tive days 0.7 Kg/ 
l:kg of product 

(0.7 lb/1,000 lb). 

TDS _ Maximum for any 

one day 10.0 Kg/ 

kkg of product 

(10.0 lb/1,000 lb). 
Maximum average 
of dally values for 
any period of 
thirty consecutive 
day* 5 0 kg/kkg of 
product (5.0 lb/ 
1,000 lb). 

pH _ 6.0 to 9.0. 

(c) The following table sets forth Ihe 
maximum permissible discharge for 
phosphorus oxychloride on the basis of 
production: 

Effluent characteristic Effluent limitation 

1 S3 _ Maximum for any 

■ one day 0.3 kg/ 

kkg of product 
(0.3 lb/1.000 lb). 
Maximum average 
of dally values for 
any period of 
thirty consecutive 
days 0.15 kg/kkg 
of product (0.15 
1,000 lb). 

TD3__ Maximum for any 

one day 7.0 kg/ 
kkg of product 

(7.0 lb/1,000 lb). 
Maximum aver¬ 
age of dally value* 
for nny period of 
thirty consecutive 
days 3.5 kg/kkg of 
product (3.5 lb/ 
1.000 lb). 

pH _-_ 6 0 to 9.0. 

§ 422.23 Effluent limitation* guideline* 
representing the degree of effluent 
reduction attainable by the uppliea- 
tiou of die best available technology 
economically achievable. 

The following limitations constitute 
the quantity or quality of pollutants or 
pollutant properties which may be dis¬ 
charged after application of the best 
available technology economically 
achievable by a point source subject to 
the provisions of this subpart: there 
shall be no discharge of process waste 
water pollutants to navigable waters re¬ 
sulting from the manufacture of phos¬ 
phoric acid, phosphorus pentoxide. phos¬ 
phorus pentasulfide, phosphorus tri¬ 
chloride or phosphorus oxychloride. 

§ 422.2 1 Standard* of performance for 
new sources. 

The following limitationj constitute 
the quantity or quality of pollutants or 
pollutant properties which may be dis¬ 
charged reflecting the greatest degree of 
effluent reduction achievable through ap- 
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plication of the best available demon¬ 
strated control technology, processes, 
operating methods, or other alternatives, 
Including, where practicable, a standard 
permitting no discharge of pollutants by 
a new point source subject to the provi¬ 
sions of this subpart: there shall be no 
discharge of process waste water pol¬ 
lutants to navigable waters. 

g 122.23 1’rolrralnu'iil st.imhircls f*>r new 
tourrea. 

The pretreatment standards under sec¬ 
tion 307(c) of the Act. for a source within 
the phosphorus consuming .subcategory 
which is an Industrial user of r, publicly 
owned treatment worts (and which 
would lie a new source subject to section 
30(1 of the Act, if it were to discharge 
pollutants to navigable waters), shall be 
the standard set forth In Part 128, 40 
CPU, except that for the purposes of tins 
section, § 128.133, 40 CFR shall be 
amended to read as follows: “In addition 
to the prohibitions set forth in § 128.131, 
the pretreatment standard for incom¬ 
patible pollutants introduced into a pub¬ 
licly owned treatment works by a major 
contributing industry shall be the stand- 
ard of performance for new sources 
specified in § 422.24, 40 OR, Part 422; 
provided that, if the publicly owned 
treatment works which receives the pol¬ 
lutants Is commuted, in its NPDES per¬ 
mit, to remove a specified percentage of 
any incompatible pollutant, the pre- 
treatment standard applicable to users of 
such treatment works shall be corre¬ 
spondingly reduced for that pollutant." 

Sub-part C—Phosphate Subcategory 

§ 422.30 Applicability; <l«'-cription of 
phosphate suljcategory. 

The provisions of this subpart are ap¬ 
plicable to discharges resulting from the 
manufacture oi sodium tripolyphosphatc 
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and calcium phosphates from phosphoric 
acid. 

g 422.31 Specialized definitions. 

For the purpose of this subpart: the 
term “process waste water" shall mean 
any water which, during the manufactur¬ 
ing proc CsrM nes into direct contact 
with any raw material, Intermediate 
product, by-product or product used in 
or resulting from the manufacture of 
phosphorus and fenophosphorus. 

g 122.3.1 Klflucnt liniil.itiom guidelines 
representing the degree of diluent 
reduction altuuiable by the appliea- 
tiou of the licit pmelieable control 
technology currently available. 

The following limitations constitute 
the isntity or quality ol pollutants or 
pollutant properties which may be dis¬ 
charged after application of the best 
practicable control technology currently 
available by a point source subject to the 
provi: ions of this Subpart: there shall 
be no discharge of process waste water 
pollutants to navigable waters. 

g 422.33 Effluent limitations guidelines 
representing the degree of cfUuenl 
reduction nltiiinahle by application 
of the best available technology eco¬ 
nomically achievable. 

Tire /oilowing limitations constitute the 
quantity or quality of pollutants or pol¬ 
lutant properties which may be dis¬ 
charged after application of the best 
available technology economically 
achievable by a point source subject to 
the provisions of this Subpart: there 
shall be no discharge of process waste 
water pollutants to navigable waters. 

g 122.3 t Standards of performance for 
nrw sources. 

The following limitations constitute 
the quantity or quality of pollutants or 


pollutant properties winch may be dis¬ 
charged reflecting the greatest degree of 
effluent reduction achievable through ap¬ 
plication of the best available demon¬ 
strated control technology, processes, 
operating methods, or other alternatives. 
Including, where practicable, a standard 
permitting no discharge of pollutants by 
a new point source subject to the provi¬ 
sions of this Subpart: there shall be no 
discharge of process waste water pollu¬ 
tants to navigable waters. 

g 422.33 I’relrealntent standards for 
new sourrr's. 

Tire pretreatment standards under 
section 307(c) of the Act, for a source 
within the phosphate manufacturing 
category phosphorus consuming subcate- 
gory which is an industrial user of a 
publicly owned treatment works (and 
which woidd be a new source subject to 
section 306 of the Act, if it were to dis¬ 
charge pollutants to navigable waters), 
shall be the standard set forth in Part 
128, 40 CFR, except that for the pur¬ 
pose of this section, § 128.133, 40 CFR 
shall be amended to read as follows: "In 
addition to tue prohibitions set forth in 
§ 128.131, the pretreatment standard for 
incompatible pollutants Introduced Into 
a publicly owned treatment works by a 
major contributing industry shall be the 
standard of performance for new sources 
specified in § 422.34, 40 CFR, Part 422; 
provided that, if the publicly owned 
treatment works which receives the pol¬ 
lutants is committed, in Its NPDES per¬ 
mit, to remove a specified percentage of 
any incompatible pollutant, the pre- 
treatment standard applicable to users 
of such treatment works shall be cor¬ 
respondingly reduced for that pollutant.” 

|FR Doc.73-18867 Filed 9-0-73;8:45 am] 
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PREFACE 


The attached document is a contractors’ study prepared for the Office of Planning and 
Evaluation of the Environmental Protection Agency (“EPA The purpose of the study is 
to analyze the economic impact which could result from the application of alternative 
effluent limitation guidelines and standards of performance to be established under sec¬ 
tions 304(b) and 306 of the Federal Water Pollution Control Act, as amended. 

The study supplements the technical study (“EPA Development Document”) sup¬ 
porting the issuance of proposed regulations under sections 304(b) and 306. The Develop¬ 
ment Document surveys existing and potential waste treatment control methods and 
technology within particular industrial source categories and supports promulgation of 
certain effluent limitation guidelines and standards ol performance based upon an analysis 
of the feasibility of these guidelines and standards in accordance with the requirements of 
sections 304(b) and 306 of the Act. Presented in the Development Document are the 
investment and operating costs associated with various alternative control and treatment 
technologies. The attached document supplements this analysis by estimating the broader 
economic effects which might result from the required application of various control 
methods and technologies. This study investigates the eflect ol alternative approaches in 
terms of produce price increases, effects upon employment and the continued viability of 
affected plants, effects upon foreign trade and other competitive eltects. 

The study has been prepared with the supervision and review of the Office of Planning 
and Evaluation of EPA. This report was submitted in fulfillment of Task Order No. 7, 
Contract 68-01-1541 by Arthur D. Little, Inc. Work was completed as of August 1973. 

This report is being released and circulated at approximately the same time as 
publication in the Federal Register of a notice of proposed rule making under sections 
304(b) and 306 of the Act for the subject point source category. The .study has not been 
reviewed by EPA and is not an official EPA publication. The study will be considered along 
with the information contained in the Development Document and any comments received 
by EPA on either document before or during proposed rule making proceedings necessary to 
establish final regulations. Prior to final promulgation of regulations, the accompanying 
study shall have standing in any EPA proceeding or court proceeding only to the extent that 
it represents the views of the contractor who studied the subject industry. It cannot be 
cited, referenced, or represented in any respect in any such proceeding as a statement of 
EPA’s views regarding the subject industry. 
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Planning and Evaluation, EPA, and approved for 
publication. Approval does not signify that the 
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of the Environmental Protection Agency, nor docs 
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use. 
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